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The Cirrus Bombardier, power unit of the Auster A.O.P.9, 
is in production for the Royal Air Force. It is a 4-cylinder 
direct injection engine rated at 180 h.p. and can deliver 
170 h.p. when operated on ordinary motor car fuel. 

The reliability of the Cirrus Bombardier has been proved 
under the most arduous Service conditions. Its direct fuel 
injection system, which is designed for economy, provides 
instant response to rapid throttle handling. 


Blackburn and General Aircraft Limited. 
ENGINE DIVISION 
43 BERKELEY SQUARE, LONDON, W.! 
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ANNOUNCING THE NEW LOCKHEED 


HERCULES 


- America’s first prop-jet air 
freighter designed to transport 
the goods of the world 
in the Jet Age 


The new HERCULES air freighter is a more 
powerful, longer-range commercial version 
of Lockheed’s military C-130—the perform- 
ance proved “go any place, haul anything” 
combat cargo carrier of the U.S. Air Force. 


The first Jet Age aircraft specifically de- 
signed for air freight, the new HERCULES has 
a huge rear loading door—enabling it to 
swallow whole truckloads of assorted cargo. 
No other commercial cargo plane now avail- 
able can match the HERCULES in fast loading 
and unloading—of all types of cargo, no mat- 
ter how big or heavy. 

Powered by four 4050 h.p. Allison (Gen- 
eral Motors) 501D_ prop-jet engines, the 
mighty HERCULES can take off from or land 
on short runways and improvised fields, fully 
loaded. Wherever air freight is needed, any 
place in the world, the HERCULES can get it 
there in a hurry, at a profit to airline operators. 


GEORGIA DIVISION, Lockheed Aircraft Corporation, Marietta, Georgia, U.S.A. 
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Reliable, fast, highly economical and easily 
manoeuvrable is the renowned Czechoslovak 
aircraft, THE AERO SUPER 


It can be used for sports flying, as an aero-taxi 
or for feeder liner duties. It is also suitable for 
flight training. 


BRIEF TECHNICAL SPECIFICATIONS 


The AERO SUPER is a cantilever twin-engined 
low-wing monoplane with an enclosed cabin 
accommodating the pilot and three passengers. 
It is powered by two Walter Minor 4-Ill engines 
of 105 b.h.p. each, with type V 401 electrically 
controllable pitch propellers. Its range is 1,500 
k.m., its fuel consumption rate being 50 litres 
per hour. 
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} Designed and ball by 
| THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 


DOWNSVIEW TORONTO ONTARIO 
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TITANIUM ALLOY 


is used for the compressor blades 


in the production of 


ROLLS ROYCE AVON (200 SERIES) 


turbo jet engines 


Hylite 30 is one of the range of 
Titanium alloys produced, in the 


largest ingots in Europe, by 


WILLIAM JESSOP & SONS LTD BRIGHTSIDE WORKS SHEFFIELD 


ONE OF THE 8.8.4. GROUP OF COMPANIES 
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MEDIUM RANGE MILITARY AND 
CIVILIAN TRANSPORT EQUIPS ALLIED 
AIR FORCES AND CIVIL AIRLINES 


Manufacturers of the renowned 
target planes CT 10, CT 20 


of the world record holding 
delta wing Gerfaut II 


of the ground to ground and 
air to ground Guided b aes 
y_® 


AND MANUFACTURED 
UNDER LICENCE IN 
GERMANY 


SOCIETE NATIONALE DE CONSTRUCTION AERONAUTIQUE DU NORD 
2-18 RUE BERANGER — CHATILLON S/S BAGNEAUX — SEINE — FRANCE 
TEL: ALESIA 57-40 
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AT Shorts 
IDEAS TAKE SHAPE 


on time 


Time is a challenge. It faces all industry at 
some time: it faces the aircraft industry all 
the time. To meet it requires flexible thinking, 
the ability to switch and control great resources 
and the continuous replenishment of the 


resources themselves. The programme of build- 
ing, retooling and re-equipping now nearing 
completion at Shorts in Northern Ireland has 
expanded even further the capacity of this great 
factory, probably the largest of its kind in 
Europe. Here, where new ideas in missiles are 
on the way, there are space and skill enough 
to solve the most complex of problems. Shorts 


have a reputation for on-time delivery. They 
propose to keep it. 


The first manufacturers of aircraft in the world 
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Thorn 
relays 


FOR AIRGRAFT AND 


INDUSTRIAL USE 


These relays of simple and robust 
construction are designed to 
work under adverse conditions. 
The use of such features as high 
contact pressures and generous 
wiping action enable them to 
comply with the Service 
requirements of DES.1 and 
DEF.5000. 

Both sealed and open types are 
available with up to 4 pole 
changeover contacts. The stan- 
dard relays operate on 28 volts 
D.C. and enquiries for other 
operating voltages are welcome. 
Hermetic enclosure of the sealed 
types ensures complete freedom 
from the effects of humidity, 
altitude and tropical exposure. 
Also the case protects the relay 
from mechanical damage and 
operator interference. 


SWITCH 10 amps 
A.C. (115 volts) 
or D.C. (28 volts) 


Th THORN ELECTRICAL INDUSTRIES - AIRCRAFT COMPONENTS DIVISION 
Orne GREAT CAMBRIDGE ROAD - ENFIELD - MIDDLESEX - Tel: ENFIELD 5353 
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Godfrey pressurizing and 
air conditioning equipment 
has established a world wide 
reputation for reliability 
and economy in operation. 
The Type 15 Cabin 
Supercharger illustrated has 
accumulated millions of 
flying hours in such aircraft 
as the North Star, Argonaut, 
Ambassador and Viscount. 
The supercharger is also 
fitted in the Handley Page 
Herald and both the Fokker 
and Fairchild Friendship 
aircraft. 

Godfrey products include 
Cold Air Units, Godfrey/SRM 
Compressors, Water 
Extractors, Flow and 
Temperature Control Valves, 
Pneumatic Actuators, Radar 
Cooling Units, Fans, Turbo 
Alternators and Air 
Conditioning and Pressure 
Testing Trolleys. 


Sir George Godfrey and Partners Ltd. 


HANWORTH, MIDDLESEX and HENLEY, OXFORDSHIRE 


Overseas Companies in Montreal, Johannesburg and Melbourne 


957 
GODFREY —aircraft equipment 

fl 

| 
4 

N 
3 


12 FLIGHT 11 Octosper 1957 


FIRE CONTROL EQUIPMENT 
AND PRECISION COMPONENTS 


In their factories and laboratories in Scotland, Ferranti Ltd. 
have obtained considerable experience of the design and 
manufacture of Fire Control and Radar Equipment for front 
line aircraft. A radar system for the English Electric PiB 
Fighter is in production. | 


As a further service to the Aircraft Industry, Ferranti Ltd. ait 


undertake the design and manufacture of Precision 
Componemts including Electronic Valves, Gyroscopes, 


Potentiometers and Transformers. 


FERRANTI LTD + FERRY ROAD + EDINBURGH 5 
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x Overcome vibration 
fatigue 


CORRUGATED STAINLESS 

STEEL PIPE ASSEMBLIES 


RELATIVE FLEXIBILITY 


| 


with acknowledgements to 
Rolls-Royce Ltd. 


The Hi-Flex Organisation presents the successor 
to Rubber Hose Lines on applications of high 
temperature installation. Corrugated seamless 
stainless steel tube assemblies, completely . 
stabilized, ten times as flexible as rigid 
tubing with no weight penalties. 
Vibration fatigue eliminated, wide 
” a temperature operating range, and 

will accommodate effects of 
thermal expansion. Available 
with Argon Arc welded or 
brazed end fittings. 


~ 


BENDING MOMENT ( Ibs. INS) 
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OIL FEED ENGINEERING CO. LTD. 


18 DENBIGH STREET VicTORtIa $.Ww.t 
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ENGINEERING 


assistant available 


His name is STANPAT, and though he is not human he can swallow 
up your tedious re-drawing and re-lettering of standard and repetitive 
blueprint items for 24 hours a day if need be — without tiring. 
STANPAT is the remarkable tri-acetate sheet that is pre-printed with 
your specification and revision boxes, standard symbols, sub-assem- 
blies, components and cross-sections . . . with adhesive front or back, 
waiting to be pressed into position in 15 seconds! Reproductions are 
unusually crisp and clear, guaranteed not to wrinkle, dry out or come 
off. STANPAT saves hundreds of hours in drafting time and money, 
allowing the engineer more time for creative work. 


Meacdy employed in numerous firms, STANPAT can go to work 
Seeman! Send us your drawing details now for quotation and free 
sample, no ot gation. 


Z adhesive from its 
backing. 


PLACE the tri 
in position on the 


& PRESS into position, 
will not wrinkle or 


come off. 


STANPAT CO. 
‘ Whitestone 57, N. Y., U.S.A. 


“STANPAT CO., Whitestone 57, New York, N. Y., U.S. A. 


Phone: Flushing 9-1693-1611 


(CD Please quote on-enclosed samples [_] Kindly send me STANPAT literature and somples i 
Dept. FA-11 
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British 


Aeroplanes 191418 
J. M. BRUCE 


Complete histories of all British aircraft 
operated or designed during World War I. All 
specifications are quoted, and copious details of 
performance figures are given. 

680 photographs 728 pages 
Demy 4to £12 12s. 


(4-PAGE PROSPECTUS AVAILABLE ON REQUEST) 


Aircraft of the 
R.A.F.. 918-57 
First in OWEN THETFORD 


Ng ; “An encyclopedia of all aircraft used by the 
R.AF. since its formation . .. A handsome com- 


| " pact volume, complete with full descriptions,” 
fire protection | 


536 pages 340 photos 180 3-view diagrams 
Demy 8vo 50s. 


equipment... 
Realities of 


Space Travel 


L. J. CARTER (Editor) 


Selected papers of the British Interplanetary 
Bi: Society, “An absolute ‘must’ for anyone at all 
- 4 who is concerned to know about the principles 
of space flight. It will become a standard text- 
book and work of reference.” Aeronautics. 
oe Complete 
installations of 


24 photographs 48 drawings 
Demy 8vo 432 pages 35s. 
GRAVINER 
FIREWIRE 


Biggin Hill 


Flying Hours. 
GRAHAM WALLACE 


“It tells the story of one of the R.A.F.’s most 
famous airfields in the best possible manner.” 
R.A.F. Flying-Review. 


GRAVINER 


Demy 8vo Illustrated 21s. 

GRAVINER MANUFACTURING COMPANY LTD. . 
; COLNBROOK, BUCKS. TELEPHONE: COLNBROOK 2345 (6 lines) PUTNAM & Co. Ltd. 
ond | 42 Great Russell Street, London, W.C.1 
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STAINLESS STEELS 


Manufactured by 


Cc. G. CARLISLE & CO. LTD. 


are used extensively in 
all Rolls-Royce aero-engines 


and by all leading manufacturers 


C. G. CARLISLE & CO. LTD, + IONA STEELWORKS - PENISTONE ROAD - SHEFFIELD 4 - ‘Phone: Sheffield 48791 ‘Grams: “NICHROME” Sheffield 
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Here is a modern adaptable transport specially tailored 
for freight and aircoach traffic in all parts of the world. 
No other aircraft is so versatile as this multi-purpose 
transport — the world’s first modern pressurised turbo- 
prop freightercoach. 

The aircraft has been designed to allow the greatest 
possible flexibility of operation with minimum time on 
the ground. The full-width fore-and-aft loading doors 
permit speedy terminal loading and easy cargo handling 
at intermediate stops. Four proved Rolls-Royce Dart 
engines give the AW 650 a mean cruising speed on 
medium range routes of 300 m.p.h. 

The AW 650 Freightercoach is a truly modern answer 
to world airfreight problems. It is robust, reliable and 
easy to maintain, and will achieve a substantial 
reduction of present airfreight costs. 

Alternative versions include a car ferry, a military trans- 
port and a short-stage bus. There is also a twin-engined 


version powered by Rolls-Royce Tyne engines. 


PAYLOAD 28,000 Ib. 
CAPACITY. 3,680 cu. ft. 
SPEED goo m.p.h, 

I, TAKE OFF (field length) 4,050 ft. 

, RANGE ,000 miles 

5 SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. without reserves) 


Baginton, Coventry, England 
MEMBER OF THE HAWKER SIDDELEY GROUP / PIONEER...AND WORLD LEADER IN AVIATION 
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Hitting Below the Radar Belt 


Te rapier of olden days must have been a very comforting piece of hardware 

to have about the person. But many a swordsman finding himself in a really 
tight corner would doubtless have traded his finest Toledo blade for a foot 
of lead piping or half a brick wrapped in an old sock. For any weapon can prove 
a positive embarrassment if circumstances are unpropitious for its use. An air 
force might have the world’s fastest, highest-climbing intercepters, armed with the 
most diligently target-seeking missiles and backed by the most scrupulously 
integrated system of ground-to-air defences—and yet find itself impotent in face 
of a handful of fast bombers attacking “on the deck.” 

The threat is not, of course, a new one. The relative immunity of the low-level 
marauder has been exploited in greater or lesser degree ever since the contour- 
chasing “scout” pilots of 1914-18 discovered how to get the enemy’s head down 
and keep it down. But under present conditions, with supersonic speeds and 
atomic armament the order of the day, the menace becomes extreme, as the 
Hunters have given notice at Farnborough for some years past. These, it must be 
remembered, were flying below the speed of sound; yet the difficulty of hitting 
them with projectile or missile is precisely the difficulty experienced by our 
cornered cavalier. 

Consider, then, the supersonic strike aircraft feasible today—remembering, too, 
that the English Electric P.1 has already flown at well over Mach 1 only a few 
hundred feet above sea level. Combine with such performance the ability to defy 
radar defences; to navigate automatically, using the Jatest Doppler aids and an 
autopilot; and to deliver the nuclear weapon “over the shoulder” and make a 
quick, safe getaway. Add to these possibilities the confidence of the pilot— 
feeling like a flitting swift instead of a sitting duck—and the full implications of 
the threat can be realized. 

For work over the longer ranges the pilot, having to conserve his fuel by flying 
high, could not expect to enjoy immunity throughout his mission. He would be 
obliged to approach at, perhaps, 50,000ft-60,000ft, and to dive supersonically to 
a point a few scores of miles short of his target for the run-in. But he would be 
a happier—if busier—man than if he were cruising continuously at intercepter 
level, in the full glare of radar coverage and within missile range of ground 
installations. 


An R.A.F. Requirement ? 


Notwithstanding the categorical assurance of the Minister of Defence that 
“having regard to the high performance and potentialities of the Vulcan and Victor 
medium bombers and the likely progress of ballistic rockets and missile defence, 
the Government have decided not to go on with the development of a supersonic 
manned bomber . . .” it is worthwhile considering the possible future, in R.A.F. 
service, of smaller machines capable of high- and low-level bombing. In the first 
place, it must be supposed that by “supersonic manned bomber” the Minister was 
alluding to the large “strategic” class of aircraft, and not necessarily the sort that 
could be considered as a Canberra replacement. This last-named might well be 
identified with the multi-purpose class of which we have written recently. It 
might be single-engined, like the Republic Thunderchief (a Mach 2 machine 
which is pioneering the modern low-level method of attack) or Hawker’s P.1121; 
or it might be a twin, such as the Blackburn NA.39 or North American A3J. It 
would demand the most advanced structural and aerodynamic techniques, in the 
development and application of which the Avro Arrow and NA.39, as well as the 
P.1, will provide invaluable experience; and it will, presumably, require such 
potent supersonic turbojets as the Orenda Iroquois, de Havilland Gyron or Rolls- 
Royce R.B.106 (possibly burning the new so-called exotic fuels). 

Whatever problems it may pose, the British and Canadian industries between 
them could, we believe, command sufficient experience and equipment to handle 
them—a belief which is g-eatly strengthened, as these words are written, by the 
first pictures of the Avro Arrow, reproduced on page 562. 
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WORLD LEADER in its class is the Avro Aircraft Arrow, here unveiled at Malton. (See news item and drawing on this page.) 


FROM ALL 


First Man-made Satellite 


N October 4 the Soviet Union became the first country to 
launch a man-made vehicle into an orbit around the earth, 
and thereby achieved one of the most spectacular scientific 
advances to date. The following is a slightly abbreviated 
version of an announcement made in Moscow the following day : — 
“As a result of intense, large-scale research conducted by Soviet 
research institutes and design organizations, the world’s first artificial 
earth satellite has been developed in the Soviet Union. On October 4, 
1957, the first satellite was successfully launched in the U.S.S.R. Accord- 
ing to preliminary data, the carrier rocket gave the satellite the required 
orbital speed of some 8,000 m/sec (17,897 =e) At the present moment 
the satellite is orbiting the earth along an elliptic trajectory and can be 
observed in the light of the rising setting sun through the simplest 
optical telescopes. 

“According to calculations, which are now being verified by visual 
observation, the satellite will revolve at heights of up to 900 km 
(559 miles), making one complete revolution in 1 hr 35 min, the angie 
of its orbit to the equatorial plane being 65 degrees. 

“On October 5 the satellite will pass twice over the Moscow area, 
at 0146 and at 0642 hr Moscow time. Reports on the subsequent 
movement of the satellite will be broadcast regularly by Soviet radio 
stations. The satellite is in the form of a sphere with a diameter of 
58 cm (22.835in), and weighs 83.6 kg (184.3 Ib). It carries two radio 
transmitters emitting signals at 20.005 and 40.002 Mc/s (some 15 and 
7.5 m wavelength). The transmitters are powerful enough to ensure 
good reception by many amateur radio operators. The signals are sent 
in the form of telegraph messages lasting some 0.3 sec with intervals 
of the same duration; the signal on one frequency being sent during 
the pause in the transmission on the other. 

“Since the density of the rarefied upper layers of the atmosphere is 
not known for certain, no data are at present available for determining 
with precision the duration of the satellite’s existence and the place 
where it will enter the dense layers of the atmosphere. It has been 
calculated that because of its tremendous speed, the satellite will burn 
up on reaching the dense layers of the atmosphere at the height of 
several score of kilometres. 

“The possibility of cosmic flight with the help of rockets was first 
scientifically substantiated in Russia, as early as the end of the 19th 
century, in the words of the outstanding Russian scientist Konstantin 
Tsiolkovsky. The successful launching of the first man-made satellite 
makes a tremendous contribution to the treasure house of world science 
and culture. . . . The Soviet Union propenee to send up several more 
satellites during the IGY. These will be bigger and heavier and will 
help to carry out an extensive programme of scientific research.” 

Since the first communique was broadcast, Moscow radio com- 
mented further in frequent announcements. Thus, at 1215 G.M.T. 
on October 5, Moscow reported :— 

“At 1204 Moscow time the satellite’s position was in the area of the 
city of Johannesburg. Since the moment of its passage over the Moscow 
erea at 0146 on October 5, it has circled the earth about 6} times. 
The period of its orbit round the world, according to precise assessment, 
lasts 96.2 min. The radio transmitters are working uninterruptedly. . . . 
The appearance of the satellite is expected today in the areas of the 
following cities (Moscow time): Detroit, 1630; Washington, 1631; 
Magadan, 1752; Calcutta, 1916; Ulan Bator, 1923; Karachi, 2054; Alma 
Ata, 2058; Baghdad, 2232. On October 6: Yakutsk, 0025; Prague, 0149; 
Riga, 0151; Moscow, 0152; Oslo, 0327; Rangoon, 0528; Bandoeng, 0535; 
Leningrad, 0649; Moscow, 0650; Bombay, 0703; Damascus, 0834; 
Manchester, 1005; Paris, 1006; Rome, 1009. : 

On October 5 the B.B.C. Monitoring station at Caversham, 
Berks, reported the following observations on the 20 Mc/s signal : 
First transit: 0002 G.M.T., weak signal; 0005, increasing; 0015, 
variable; 0023, strong and clear; 0025, weakening; 0026, out. 
Second transit: 0140, very weak; 0145, increasing; 0200, strong; 
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0205, weakening; 0206, out. Third transit: 0325, very weak; 
0339, increasing; 0340, peak reception; 0350, out. Fourth transit: 
0510, very weak; 0517, increasing; 0522, peak reception; 0530, out. 
Signals were clearly audible in the 20 Mc/s band, but very poorly 
received in the 40 Mc/s band, where the signal, though audible, 
hardly rose above the amplification noise level. 

It appears unlikely that the Russian satellite is carrying any 
instrumentation; but such equipment is certain to be carried by 
its successors and also by the smaller American satellites which 
are scheduled to be launched early next year. It is not yet known 
whether this successful satellite firing was preceded by failures. 
Nor is there information about the launching vehicle, apart from 
Soviet statements that it comprised three stages, the first powered 
by a 264,000-lb motor burning out at about 4,500 m.p.h., the 
second with a 79,000-Ib motor burning out at something over 
12,000 m.p.h. and a third with a small motor designed to give a 
tangential push and establish the satellite in its orbit. 


The Arrow Unveiled 


A WEEK ago—on Friday, October 4—the first Avro CF-105 
Arrow Mk 1 was “rolled out” from the company’s plant at 
Malton, Ontario. The following are extracts from an announce- 
ment issued at the time : — 

“Canada’s first supersonic aircraft, was unveiled today (Friday) at 
Avro Aircraft, Ltd., Malton, Ontario. On a signal from Mr. George 
R. Pearkes, V.C., Canadian Defence Minister, the huge white delta- 
winged fighter emerged from the production bay before a massed 
gathering of government, military, civic and industrial leaders while 
CF-100s, flown by Avro test pilots, swooped low in salute. Repre- 
senting the Hawker Siddeley Group’s parent body in the U.K. was 
Sir Roy Dobson, Group director and chairman of A. V. Roe Canada, Ltd. 

“This was the first public viewing of the supersonic successor to the 
CF-100. Initial flight testing of he Arrow—formerly known as the 
CF-105—will be carried out from Malton. 

“Roll-out of the first Arrow, in a record four years from the time 
Avro was given the ‘go-ahead,’ climaxes a mass of engineering research 
and manufacturing techniques in fields completely unknown when the 
project was undertaken. It was in July 1953 that the Canadian govern- 
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Length 77ft 9.6in 


Height... 21ft 3in 
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HOT FAVOURITE in the NATO light strike 
fighter contest (see this page) is the Fiat 
G91 (Bristol Orpheus) shown here sectioned. 


ment authorized a design study, and within two months the first wind- 
tunnel tests were being run. .. . 

“Wind-tunnel limitations caused Avro engineers to explore further 
techniques for obtaining important aerodynamic data. leven large- 
scale free-flight models with rocket-propelled boosters were fired at 
ranges in Canada and the United States between 1954 and January 
of this year... . 

“During 1954, when preliminary design was completed, the Royal 
Canadian Air Force adopted the CF-105 designation for the aircraft. 
Later in 1954, powerplant problems arose which required major changes 
in the proposed programme. The Rolls-Royce R.B. 106 engines [not 
previously publicly mentioned—Ed.] would not be available in time for 
the CF-105, and were replaced by two Curtiss-Wright J67 engines 
[developed from the Olympus—Ed.]. Then, in early 1955, the U.S.A.F. 
disclosed that the J67 would also not meet the Avro schedule. At this 
point the programme now in effect was established—the installation of 
Pratt and Whitney J75s, as an interim measure, and Orenda PS.13s 
(Iroquois) when they become available. 

“From the time the basic configuration was established to the end 
of 1956, up to 460 engineers, technicians and draughtsmen worked on 
the design and development of the Arrow and its systems. Aerodynamic- 
ally the Arrow was entering a new realm of science. Performance, 
stability and control problems were difficult to evaluate, and data had to 
be obtained to establish air loads on the wing, fin, canopy and control 
surfaces... 

“The procurement department began negotiations which resulted in 
over 650 suppliers being established, and, as the programme progressed, 
more than 5,000 people were found to be employed outside Avro in 
the manufacture of Arrow parts and tools. . . . The first Arrow was com- 
pleted in under 30 months from the first design-release. In addition, 
the man-hours-per-pound expended on the first machine were approxi- 
mately 80 per cent of that of projects of similar size and complexity 
throughout the aviation industry in North America. 

“It is now four years since the design started. This is considered better 
than average for the time required to design and build present-day high- 
performance aircraft. The present Arrow is on the threshold of the 
heat barrier, and studies are now under way to adapt the aircraft for even 
higher speeds to pierce this barrier.” 


The NATO Contest 


‘THE NATO Contest handling trials of the five NATO strike 
fighters were completed last Saturday at Brétigny, near Paris; 
and the committee headed by Dr. von Karman, President of 
A.G.A.R.D., is now deliberating on the pilots’ reports. The tests 
covered the normal flight conditions generally investigated during 
the fairly early test-flying period, though handling during taxying 
on and flying from rough ground was included. Full-load take-offs 
and landings with the required armament loads were also made. In 
cases where intimate acquaintance with the aircraft was required 
to obtain optimum performance, company pilots were substituted 
for the NATO team. A German test pilot flew the five aircraft 
in a separate evaluation for the German Government, which has 
shown great interest in the types. 

A full description of the French aircraft concerned appeared in 
Flight for June 7; and the difficulty of installing the larger 


PRESENTED by Cellon, Ltd., with Roy Nockolds’ oil painting of the 
formation aerobatic Hunters (which wear the company’s epoxy finishes) 
at the Farnborough display: No. 111 Sqn., whose C.O., S/L. R. Topp, is 
seen after receiving it with Mr. Aubrey Barr (left) director; Mr. 
Nockolds; and W/C. J. C. Cantrill, manager, aircraft finishes dept. The 
aircraft are finished in the Cellon “CC” scheme in black (which shows 
them up well) and it is said to have been “eminently satisfactory.” 
“Flight” photograph 


Orpheus 12 engine was then noted. This engine is slightly larger 
than present BOr.3 and requires greater air-intake capacity and 
more fuel. It is a moot point, therefore, whether the present 
airframes can be said to represent the final production models 
since these will now have to be fairly extensively reworked. 
Nevertheless, the deliberations continue and, after tactical trials, 
a decision on production is hoped for during the next few months. 
The 27 Fiat G91 already ordered will be used in an experi- 
mental squadron investigating tactical applications for light strike 
fighters in general. The Fiat G91, incidentally, is reported to 
have performed remarkably well at Brétigny. 


Antarctic Rescue 


WO members of the British Transantarctic Expedition, F/L 
TS Haslop and Dr. A. Rogers, were rescued *y week a 
having spent 11 days on the ice following a forced landing in 
their Auster owing to bad weather. 

In a dispatch from Shackleton base the leader of the expedition, 
Dr. V. E. Fuchs, described how the rescue was accomplished 
by the use of the “Sarah” air-sea rescue system. S/L. J. Lewis, 
with Mr. D. Stratton as his navigator, took off from Shackleton 
in an Otter to try to locate the Auster. They set course for Halley 
Bay and then flew 40 miles beyond it, but finding nothing 
returned to Halley to refuel. Before taking off again they set up a 
Sarah beacon there, and meanwhile Shackleton had told Haslop 
to switch on the Auster’s Sarah. The Otter picked up its signal 
only 20 minutes after being airborne, and shortly afterwards 
landed beside the Auster, which was subsequently refuelled. 

Both aircraft then flew together back to Halley Bay. Dr. Fuchs 
reports that the stranded men—“both well, although somewhat 
thinner”—had been living in a hole in the snow, protected by 
the Auster’s engine cover. 
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FROM ALL QUARTERS... 


London Sky-writing 


Tro Harvards ejecting white smoke from their exhaust mani- 
folds drew a face and then wrote the name “Lexington” and 
the telephone number Welbeck 1131 in the sky over London on 
October 2. Conditions were ideal for such an exercise, calm and 
with scarcely any cloud; and the writing attracted a great deal of 
attention as it was done between 1 p.m. and 2. It also aroused 
much curiosity, and not only Welbeck 1131 was telephoned. U.S. 
Navy headquarters 
was asked if the name 
referred to the U.S. 
aircraft carrier; a firm 
called Lexington Pro- 
ducts modestly ad- 
mitted that it was 
only coincidence that 
they had received such 
publicity; Air 
Ministry disclaimed 
any responsibility (as 
didthe sand 
spectators with ex- 
perience of Continen- 
tal brands affirmed 
that Lexington was a 
Dutch make of 
cigarette. 

These pundits were 


The face in the sky. 


right; but the writing in the sky was not carried out on the 


instructions of the Dutch company. It was done by Mr. W. J. 
Thompson and Capt. H. Creed of Overseas Aviation as a 
means of advertising that company’s skill in the art, which 
they display regularly. Mr. Thompson and Capt. Creed had come 
to England to write 21st birthday greetings over Pinewood Studios 
for the J. Arthur Rank organization on September 30. They were 
unable to do so because of unfavourable conditions; and on 
October 2 they had actually started off from Croydon for Holland 


FLIGHT 


when they found conditions over London too good to miss for 
doing a little self-advertising. 

They operated at between 13,000 and 14,000ft, reducing speed 
to about 110 m.p.h. for their writing, which is done with the help 
of a special chemical mixture in the oil used to produce white 
smoke. “Lexington” is a word they are accustomed to writing over 
Holland, and the telephone number is that of the London office 
of Overseas Aviation, which has its headquarters at Overseas 
Motor Sales Luftfahrt Abteilung, Frankfurt, and another office at 
26 Hill Street, St, Helier, C.I. 


IN BRIEF 


Mr. G. E. Beharrell has been elected chairman of the Dunlop 
Rubber Co., Ltd., in succession to Lord Baillieu. 


Some 250 delegates from all over the country were attending the 
Conference for Modern Technological Education for Industry, 
held at Cheltenham on Wednesday and Thursday of this week. 


An order for plastic drop tanks for Indian Air Force Hawker 
Hunters is the largest export order given to Bristol Aircraft for 
these components. It brings the value of their drop-tank exports 
to over £250,000. q 


The next Lighter-than-Air Reunion—for ex-airship crews and 
technicians—is to be held at Simpson’s-in-the-Strand, London, on 
Friday, November 22. Details from the hon. secretary, Mr. 
J. Fairley, 7 Coopers Close, Kimpton, Herts. 


Expansion of the electronics division of F. G. Miles, Ltd., has 
led to the formation—in association with Lombard Development 
Corporation, Ltd.—of a new company, Miles Electronics, Ltd. 
Further details will be given in our pages next week. 

The 1957 joint meeting of the Canadian Aeronautical Institute 
and the Institute of the Aeronautical Sciences is being held on 
October 21-22.  Princi speaker will be Mr. Gordon R. 
McGregor, president of Trans-Canada Air Lines, who will discuss 
The Economics of Civil Turbine Operations. 


AIRCRAFT OF 1914-18: J. M. BRUCE’S INCOMPARABLE BOOK 


templating the writing of a standard work on British military aircraft. 
The first volumes (for the labour was to be exhaustingly exhaustive) 
were to be consecrated to the heroic aeroplanes of 1914-18. 

It so happened that the tide of my enthusiasm for this marvellous 
project was running especially high (probably because some thrilling new 
variation of the Scarff gun-ring had come to light), when there arrived at 
Flight a letter of singular neatness and modesty, submitting for editorial 
consideration a substantial typescript detailing the history of the D.H.4. 
The signature—“J. M. Bruce”—might well have been appended to the 
death warrant of my own project for posterity, for the accompanying 
article was of such scope and profundity that any hope of rivalry was 
shrivelled on the spot. 

Thenceforth the story was one splendid progression of “Bruces” (as 
we soon came to know them on Flight), each a model of research, 
authority and authorship. The D.H.4 history appeared in our issue of 
October 17, 1952. In turn came the Bristol Fighter, F.E.2 Series, 
Handley Page 0/100 and 0/400, S.E.5, Sopwith Pup, B.E.2 Series, 
Avro 504, R.E.8, Sopwith Camel, Felixstowe Flying-Boats, D.H.9, 
D.H.9A, Sopwith 14-Strutter, Short Seaplanes; and the most recent 
was the Sopwith Triplane (April 19 and 26, 1957). Each evoked new 
expressions of amazement and acclaim from Flight readers, and before 
long it was hardly worth while to ask our Publishing Department if an 
issue containing a Bruce remained in stock. 

There was nothing dusty or musty about these stories. Old myths 
were successively demolished; new facts by the hundred were placed on 
public record after 35 or 40 years. 

And so this truly historic series will, we hope, continue. 

These prodigious efforts, it might be supposed, would have com- 
manded every leisure moment even of J. M. Bruce; but, in fact, they 
represent only a portion of his output in recent years. His residual energy 
has gone to the making of a book*—a weighty, wondrous 12-guineas- 
worth of book, quite unapproached, in its uncompromising standards of 


Fees: years ago (writes the Associate Editor) I was piously con- 


*“ British Aeroplanes 1914-18,” by J. M. Bruce. Putnam and Co., Ltd., 
42 Great Russell Street, London, W.C.1. Price 12 guineas. 


RARE BIRDS, saved from historical extinction by J. M. Bruce and 

included in his book, reviewed above, include these three—right, 

Pemberton-Billing P.B.29 night-patrol aircraft; below, an Admiralty- 
owned Avro 519; lower right, British Nieuport B.N.1 fighter. 


excellence, by any other in the literature of military aircraft. The authors’ 
own description of it is characteristic: “This book attempts to record 
the British aeroplanes which flew or were designed during the war years. 
It therefore includes notes on several types which were designed before 
the war and others which did not fly until after the Armistice. It would 
be rash to assert that every British aeroplane of the period is included. 
All that can be said is that this history contains references to all types 
and variants known to the author.” 

In 740 glossy pages, measuring 8} x llin, some 250 aircraft types 
and hundreds of variants are depicted in 657 photographs, and described 
in 400,000 words. Among them are machines which few enthusiasts can 
ever have heard named, far less have seen illustrated. The monstrous 
A.D.1000 twin-hull seaplane, for instance; the freakish Armstrong 
Whitworth F.K.12, in its two forms; the Avro 510, 519 and 512; the 
Dyott Bomber; Grahame-White experimental two-seater; Holle Vario- 
plane; Mann, Egerton H.1 and H.2 ship-borne fighters; Nestler Scout; 
British Nieuport B.N.1; Parnall Scout; an F.E.2a with a braking para- 
chute (!); Saunders T.1; Siddeley R.T.1; Pemberton-Billing P.B.29; 
White and Thompson “Bognor Bloater”; Vickers F.B.16, with Hart 
— ~~ Wells Reo; Whitehead Scout; and a regular phantasmagoria 
fights. 

This splendid book will assuredly win the acclaim of true amateurs 
of 1914-18 aircraft the world over; and equally it deserves the gratitude 
of the entire British aircraft industry. 
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SERVICE 
AVIATION 


Royal Air Force and 
Fleet Air Arm News 


Mosquitoes Still Attacking 


PERATING from Schleswigland, near 

Hamburg, R.A.F. Mosquitoes are 
daily being heavily engaged by German 
A.A. defences—though by contrast with 
similar wartime activities these have the 
full approval of both sides. The aircraft— 
TT. 35s—belong to the R.A.F.’s sole re- 
maining Mosquito unit, which is com- 
manded by F/L. K. M. Cotter and forms 
part of the armament practice camp at 
Schleswigland. The A.A. gunners operate 
on the NATO ranges at Todenhorf, near 
Kiel, and the C.O. of one German unit 
there claims to have had F/L. Cotter in his 
sights during the Anzio landings when he 
was flying Mosquitoes with No. 23 Sqn. 

Eight T.T. 35s are kept serviceable at 
R.A.F. Schleswigland, which holds all its 
own spares. There is also a Mk 6 which, 
with guns removed, is used for dual flying 
training. Engines are in good supply, but 
airframe and equipment details often have 
to be made on the spot. 

Eight TT. 35s are kept serviceable at 
undertaken, and the pilots report that the 
best light ack-ack marksmen are those of 
the R.A.F. Regiment—who easily hold 
their own with NATO units of the British 
Army and other nationalities. 


Senior Medical Appointment 


AVING served in Aden since 1956 as 

Senior Medical Officer, Arabian Penin- 
sula, and Officer Commanding the R.A.F. 
Hospital, A. Cdre. S. R. C. Nelson has now 
been appointed Principal Medical Officer 
at H.Q. Technical Training Command. 

A Canadian, A. Cdre. Nelson joined the 
R.A.F. Medical Branch in 1935. Early in 
the war he served with No. 45 Sqn. and at 
H.Q. Middle East, then after being at 
H.Q. No. 10 Group he went to Canada 


R.C.A.F. Chiefs of Staff—three past and one present—at a dinner given 
in Ottawa recently for Air Marshal C. R. Slemon (on left cf group), 
formerly C.A.S. and now Deputy Commander, North American Air 
Defence Command. His successor, Air Marshal H. L. Camobell, is on 
the right; in the centre are Air Marshal R. Leckie (1944-47), with Air 


Marshal W. A. Curtis (1947-53) on his left. 


presentation of standards to Nos. 3 and 77 R.A.A.F. Sans. are Air 
Marshal Sir R. Williams (right), first C.4 S. of the R.A.A.F.. with the 
Minister for Air (Mr. F. M. Osborne) and A. Cdre. C. W. Pearce. 


This fine study of No. 
94 Squadron's aero- 
batic team—led by 
the C.0.,S/L. D.G. L. 
Heywood, with F/O. 
Stock as No. 2, F/L. 
D. C. Evans (No. 3) 
and F/O. J. G. F. 
Smillie (box) — was 
taken by the squad- 
ron adjutant, F/L. 
J. N. Dymond, from 
a Vampire T.11 flown 
by F/O. P. G. Wild- 
gust. No. 94 Sqn. 
is one of the units now 
being disbanded in 
2nd T.AF. 


with the U.K. Air Liaison Mission from 
1943 to 1945, when he joined the R.A.F. 
Delegation in Washington for a three-year 
tour. Before going to Aden, he returned to 
the Middle East as No. 205 Group S.M.O. 


Scottish Benevolent Fund 


i Edinburgh recently it was stated that 
the Scottish branch of the R.A.F. 
Benevolent Fund had spent £210,230— 
from its foundation in November, 1947, to 
July 31 this year—on 15,649 awards for the 
relief of distress among serving and ex-ser- 
vice members of the R.A.F. and W.R.A.F. 
and their families and dependants, For 
the twelve months ending July 31, some 
£16,769 was disbursed in 1,137 awards. 


No. 38 Group Memorial Gift 


IVEN “in memory of our fallen com- 

rades in the last war,” a silver chalice 
and paten are to be presented to the R.A.F. 
Church, St. Clement Danes, by No. 38 
Group Old Comrades Association. The 
total cost will be approximately £75, and 
the Association asks that any ex-members 
of No. 38 Group who wish to be associated 
with it should send their contributions to 
the hon. assistant secretary, Mrs. L. C. 
Rendall, Hotel Metropole, Brighton, Sussex. 


R.A.F. Appointments 
ELOW is continued a list of R.A.F. 
appointments recently announced by 
Air Ministry :— 
W/C. A. P. Crowley to H.Q., No. 11 Group, 
for technical staff duties; W/C. R. C. Fordham 


Pictured below at the 


to R.A.F. Cottesmore, for technical duties; 
W/C. R. N. Harris to Air Ministry, for duty 
in the Department of the Air Member for 
Supply and Organization; W/C. H. M. C. 
Harwood to H.Q., No. 90 Group, for adminis- 
trative staff duties; W/C. T. G. E. Price to 
H.Q., Technical Training Command, for tech- 
nical staff duties; W/C. A. M. R. Ramsden 
to SHAPE, for staff duties; W/C. H. 
Tebboth to No. 7 Maintenance Unit, for 
administrative duties; W/C. O. R. Toyne to 
No. 3 Movements Unit, to command. 

S/L. P. S, Gage to Ministry of Supply (with 
acting rank of wing commander); S/L. G. N. 
Rushen to H.Q., Fighter Command, for tech- 
nical staff duties (with the acting rank of wing 
commander). 


IN BRIEF 


During the recent NATO exercises the 
aircraft carriers Ark Royal and Bulwark 
used their new flight-deck magnetic broad- 
cast systems operationally for the first time. 


A memorial to the French airmen killed 
or missing on wartime bomber operations 
from R.A.F. Elvington, near York, was 
unveiled at the airfield (now used by the 
U.S.A.F.) by the French Ambassador, M. 
André Chauvel, on September 28. 


The two R.A.F. Hunter aerobatic teams 
which have performed at the major Euro- 
pean air displays during 1957—from No. 
111 Sqn., representing Fighter Command, 
and from No. 93 Sqn., representing 2nd 
T.A.F.—have been seen by more than two 
million spectators in eight countries. 
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CIVIL AVIATION 


THE BRITANNIA’S TROUBLES 


“THINGS have got so out of perspective it just isn’t funny any 
more. All aircraft have teething troubles.” This was how Mr. 
Donald Stewart, Bristol’s manager of Britannia production, was 
quoted last week. It seems that the Britannia is so newsworthy 
that it can nowadays scarcely suffer a delay from bad weather 
without adverse publicity. 

This is not to underrate the Britannia 102’s technical troubles, 
which have caused and continue to cause serious delays to 
B.O.A.C.’s services. But things have got a little out of perspective. 
If, for example, revenue hours flown per day are acceptable as 
a fair measure of a transport’s progress, then the Britannia 102 
has little to be ashamed of. The revenue utilization is at present 
6} hr per day per aircraft, a figure which after seven months of 
service is higher than has been attained by any other basically 
new type in a comparable period. 

Of course it does not help the Britannia, the passengers who fly 
in the aircraft, or air transport in general to suggest that all is 
going well. Nor does it help B.O.A.C. to compare the Britannia’s 
serviceability record with the early days of the Constellation, 
DC-6 or Stratocruiser. If such a comparison were made by 
someone with the time to spare it would no doubt be found that 
the Britannia’s teeth-cutting troubles are about average; but it 
seems that the Bristol product differs from the American aero- 
planes—which were rarely news—in the degree of publicity 
accorded to it. 

A disappointing Proteus 755 incident last week was the double- 
feathering suffered (in the maximum limelight) by B.O.A.C.’s 
first 312, G-AOVB, during an ice-hunting sortie on September 30 
based on New York. Capt. Donald Anderson of B.O.A.C. was in 
command and Bristol’s chief test pilot, Walter Gibb, was on 
board. The aircraft was apparently cruising at 22,000ft when—it 
is thought—the shock-chill effect of penetrating a cu-nim caused 
contraction of the compressor casings of Nos. 2 and 4 engines, 
with resultant damage from compressor blade-rub. The aircraft 
landed at Miami, the nearest convenient airport. A similar inci- 
dent (to G-AOVA) occurred in August near Entebbe, and though 
production modifications (involving blade-cropping) were put in 
hand, they had not been made to existing engines, such as those 
installed in G-AOVB. The position now is that all existing, as 
well as production-line, Proteus 755 engines are to be retrospec- 
tively modified. 

G-AOVB’s two damaged engines were flown back to Filton for 
examination last week, and replacements were flown to Miami 
(one was already available in New York). In the meantime, the 
A.R.B. have put a precautionary limit on Proteus 755 and 705 
compressor r.p.m. of 11,350—in effect a waiver of the recent 
permit to increase r.p.m. from this figure to 11,500. 


SWEDISH DECCA 


ON Wednesday of last week, October 2, H.R.H. Prince Bertil 
of Sweden officially inaugurated the Swedish chain of Decca 
Navigator stations. Established at the request of the Royal 
Swedish Navy for their own special purposes, it will also be 
available for general sea and air navigation. 

The ceremony was performed by Prince Bertil on board the 
cruiser Tre Kronor, 
en route from a 
naval base near 
Stockholm, to Salts- 
jébaden. Two des- 
troyers escorted the 
cruiser, carrying 
parties of guests 
who heard inaugu- 
es over 
Each ship 


a receiver 
and a Track Plot- 
ter, the marine 
counterpart of a 
Flight Log. 

Subsequently an 
official dinner was 
held—in the Town 
Hall at Stockholm 
—duri which 
Hovauditor Sune 
Wetter proposed the toast of the ts and also thanked the Decca 
company and Viceamiral Stig :son-Ericson for their help in 
connection with the opening of the chain, 


Ap 
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An operating metal 
mock-up of the Doug- 
las DC-8’s clamshell 
thrust-reverser _ for 
the J57. It is being 
demonstrated by Mr. 
E. F. Burton, chief 
engineer of Douglas’ 
Santa Monica divi- 
sion. The doors are 
retracted hydraulic- 
ally and lie flush with 
the engine pod. 


Dir. Olle Wageus, managing director of Decca in Sweden, 
proposing the toast of the Royal Swedish Navy and Swedish 
shipping, traced the history of the Decca company and Navigator 
and mentioned that it was five years to the day since the Swedish 
company was formed. 

Mr. E. R. Lewis, chairman, Decca Navigator Co., Ltd., recalled 
that it was ten years since Decca’s first contact with Sweden, and 
paid tribute to the teamwork of Messrs. W. J. O’Brien and Harvey 
Schwarz. Viceamiral Stig H:son-Ericson proposed the toast of 
the hosts. 

After the official ceremonies, demonstration flights in a Vis- 
count 701 equipped with Mk VII Decca and piloted by Capt. 
Ben Wright were given to representatives of the Navy, Air 
Force, S.A.S., government departments and others interested. 
The Mk VII receiver, which is the present standard Decca 
receiver on aircraft of the Viscount type, will soon be superseded 
by the Mk X. 

Two days later, on Friday, another Decca enterprise was taken 
a step further when the Dectra-equipped M.o.S. Valiant flew 
from Boscombe Down direct to Montreal to make the first air 
trial of the ranging pattern. The aircraft changed over from 
European Decca to Dectra at 10 deg W, and beyond Newfound- 
land it checked on Dectra back-cover and on the Canadian 
Decca chain. It is stated that the test was completely successful, 
with no breaks at the transition points. 


PROTEUS IN PERSPECTIVE: A POSTSCRIPT 


‘THe following letter has been addressed to the Editor by Mr. 
C. B. Bailey-Watson, public relations manager of the Bristol 
Aeroplane Company :— 

“IT should like to express our great appreciation of the notes you 
published on the Bristol Proteus in your issue of September 27. The 
record of serviceability and reliability of this engine in B.O.A.C. 
—— is, however, even better than you have given your readers to 

ieve. 

“Referring to unscheduled removals, 49 in 59,477 engine hours 
represents a rate of 0.824 per 1,000 hr which is significantly better 
than the rate of 1.2 which you quoted and does, indeed, compare 
almost directly with the record you give for the piston engines in 
T.C.A. Super Constellations. Since you went to press with that issue, 
moreover, the position has even further improved and, as of 
September 30, the rate was down to 0.81 per 1,000 hr. 

“On the score of overhaul life, you stated that the Proteus entered 
service in February last at 650 hr between overhauls. In fact it entered 
service at 500 hr and thus its rapid clearance to 1,050 hr by September 
18 is, I think you will agree, even the more meritorious.” 


THE FIRST INDEPENDENT VISCOUNTS 


‘THE impression given in an article in last week’s issue that 
Transair were the first British independent to introduce 
Viscounts into service has brought a gentle reproof from Hunting- 
Clan Air Transport. Although this airline was obliged by circum- 
stances to lease its three Viscount 732s to Middle East Airlines 
in September 1955, they did, in fact, operate these Viscounts for 
some four months—starting at the end of May, 1955—on 
scheduled passenger services based on London and Shsncente. 

The three Viscount 732s have now been returned by Middle 
East Airlines, and Hunting-Clan hope to introduce them on to 
their African Colonial-coach services in the near future. The air- 
craft are at present undergoing a Check 4 overhaul and, fitted as 
53-seaters, they will take over completely from Vikings the thrift- 
fare services to East and Central Africa. In due course, tourist- 
class Viscount services to West Africa may be foreseen. 
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from a PASS: 


Yes, it’s the VANC YARD 


The ability to carry up to 120 passengers or ten tons of freight (density 15 lb. per cubic foot), will ensure 
profitable operation of the VANGUARD, winter and summer, day and night — even when passenger 
traffic is at its lowest ebb. With a combined capacity of 1,360 cubic feet, the two spacious holds in the 
‘double-deck’ fuselage give ample room to arrange the freight conveniently in separate destination groups. 
The exceptionally wide freight doors, situated on the side opposite the passenger doors, give unobstructed 
access for simultaneous loading and unloading. The very wide C.G. range permits 
maximum flexibility of passenger and cargo loading. The ‘loading loop’ below 
shows the ideal matching of the C.G. limits which is possible with the 
Vanguard — yet another reason why the Vanguard is the airline’s airliner. 


APY OF FURELAGE DATUM 


For your notebook... 


Each freight hold has an 
unobstructed access 5ft. 6in. wide 
and 3ft. 1oin. projected height. 
Headroom inside is 4ft. gin. 


VICKERS VANGUARD 


Four Rolls-Royce Tyne Propelier-Turbine Engines 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


TGA ATSIBA 
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the Service is the same ,a@ 


As Air Travel reaches out to all the 
countries of the world, so must the \, 
services which keep the aircraft flying. 
The BP Aviation Service is international; 
at hundreds of different airfields it 
supplies the essential fuelling and 

other services on which modern 


Air Travel depends. 


AVIATION SERVICE 


The international aircraft fuelling organisation of 
The British Petroleum Company Limited 
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Speculation about 
Herald orders from 
Australia was renewed 
when, recently, the 
Director-General of 
Civil Aviation, Mr. 
Donald Anderson, visi- 
ted Handley Page 
Reading to inspect 
and fly in the air- 
craft. He is seen here 
(right) with Sir 
Frederick Handley 
Page. (News-item on 
this page.) 


CIVIL 
AVIATION ... 


AUSTRALIA AND THE HERALD 


VER since the Handley Page Herald was announced in 1954, 

there has been Australian interest in the aeroplane. The first 
“letters of intent to purchase” came from Queensland Airlines and 
from A.N.A., involving 29 Heralds, and though these orders have 
never been confirmed, they still appear to be in prospect. Mr. 
Donald Anderson, Australia’ s Director-General of Civil Aviation, 
has recently observed: “We think the airliner is a first-class 
prospect, especially fitted with the Dart engines.” This remark 
tallies with one made last May by G/C. R. C. M. Collard, H.P.’s 
sales manager, when he announced the Dart. Herald. “It is not 
simply turbines that operators are interested in,” he said, “it is the 
Rolls-Royce Dart.” He added that Queensland Airlines and 
A.N.A. had both stated in so many words: “We want Heralds, 
but we would prefer them with Darts.” 

The Australian D.G.C.A. called on Handley Page Reading 
during his visit to Britain (see photograph), and flew in the second 
(Leonides-powered) Herald, He had previously said that Australian 
airlines needed to replace 62 DC-3s, and that “if we place an order 
for the Herald, it would probably be completed over the next ten 
years.” This recalls the remark of the Australian Prime Minister, 
Mr. Menzies (recorded in a recent issue), that rather than build 
bigger airports, he would encourage operators to “buy modern 
pressurized aircraft such as the Handley Page Herald or the Fokker 
Friendship which would be able to use existing airports.” 

Because other manufacturers besides Handley Page—particu- 
larly those selling medium-haul jets and turboprops—are looking 
hopefully towards Australia, it might be ~~» o to tidy up the 
confusing domestic airline situation there, and also the transport- 
ordering position. 

Australian National Airways, although recently bought by 
Ansett, are likely to operate independently, but there seems certain 
to be standardization of equipment. This standardization may 
extend also to Butler (50 per cent of whose shares are owned by 
Ansett following their purchase of A.N.A.) and to Queensland 
Airlines, who are wholly controlled by Butler. Thus, so far as new 
aircraft orders are concerned, two main prospective Australian 
domestic customers emerge—Ansett-A.N.A., and T.A.A. In addi- 
tion, Butler and Ly ae are likely to be influenced in their 
equipment programmes ~ whatever Ansett-A.N.A. do. 

It was recently reported in Aviation Daily that A.N.A. are now 
interested in Friendships—presumably in = to match the 
Friendships ordered by their nationalized rival, T.A.A., which 
are due for delivery early in 1959. But AN.A. would not y 
Friendship deliveries much before the end of 1959—and Han 
Page are offering to deliver Dart Heralds before the end of 1958. 
Thus A.N.A. may be considered a hopeful Herald prospect—and 
likewise Butler and Queensland Airlines if, as seems likely, they 
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follow in the A.N.A, and Ansett “DC-3 replacement” footsteps. 

Ansett-A.N.A.’s recent decision to order four Lockheed Electras 
- we to settle their medium-haul programme (their rivals, 

A.A., are still deciding between Caravelles, Electras and Van- 
guards). But the Ansett purchase of eight Convair Metropolitans 
does not necessarily shape that airline’s short-haul programme : 
Mr. Ansett has expressed his interest in the purchase of Viscounts 
—either new, or from T.A.A. in exchange for DC-6Bs. 

To sum up, manufacturers are looking to Australia to see: 
(1) Whether Ansett-A.N.A. and their associates will buy Friend- 
ships or Dart Heralds; (2) whether Ansett and A.N.A. will buy 
Viscounts (Butler, of course, already have two) or will stick to 
Metropolitans; and (3) whether T.A.A. will buy Caravelles, 
Electras or Vanguards, 


BREVITIES 


A BOEING KC-135 military tanker fuselage, similar to that 
now in production for commercial 707s, has completed 
“nearly 100,000 miles” (presumably about 200 ‘hr) of simulated 
flight in underwater pressurization tests. T: ~ for underwater 
tests is to be a flight time equivalent to 150,000 hr. 


The Brazilian airline, VASP, is reported to be interested in 
buying six Fokker Friendships. 


On October 1 PanAm opened a direct non-stop service from 
New York with DC-7Cs to Rome. 


* 


Aden Airways, a B.O.A.C. associate, are to operate new DC-3 
services to Bahrain and Mombasa. 


The first-ever non-stop flight from Los eles to London via 
the Polar route was completed by a T.W.A. L.1649A at London 
Airport on September 30. The inaugural service took 18 hr 32 min. 

* * * 

Capt. Gordon Store of B.O.A.C.’s DC-7C fleet will command 
the Royal flight to Canada, which is due to leave London Airport 
at 7 a.m. on October 12, arriving in Ottawa 13} hours later. 

* * * 

Lid yg that the Italian airline Alitalia~-L.A.I. may order 
Carave may be inferred from Fiat’s licence to build sub- 
assemblies for the Sud-Est jet transport, and from American 
reports that the Italian airline is strongly interested. 

* * * 

Lord Douglas, B.E.A.’s chairman, said on September 30 that 
tourist traffic between Britain and Switzerland had been “well 
below expectations.” He has been discussing in Geneva plans for 

a reduction of services between the two countries. 

* * 

New routes between the U.S. and Brazil were discussed on 
September 20 by the two countries. Brazil is reported to want 
permission for a third Brazilian airline to land in the U.S. and to 
want a route from New Orleans to San Francisco or Los Angeles 
en route to Japan. American airlines want similar rights in Brazil. 

* * * 

The de Havilland Aircraft and Propeller Companies say that 
they have assured B.E.A. of their intention to continue the supply 
of airframe and propeller spare parts, as well as technical informa- 
tion and service, to operators who may purchase Ambassadors 
from the Corporation. So far Butler have bought three, and B.K.S. 
three. The Bristol Engine Company have given a similar under- 
taking in respect of the Bristol Centaurus engines. 


Three ways of doing the same thing: left to right, jet noise suppressors for the Douglas DC-8 (J57), de Havilland Comet 3 (RA. 29), and Boeing 
707 (J57). The Comet and 707 equipment conform to the Greatrex (Rolls- Royce) principle; the Douglas device has pneumatically operated 
vanes, seen here in the position which, according to the Douglas explanation, “causes the exhaust to mix more rapidly with the cool surrounding air.’ 
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CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns; 
the names and addresses of the writers, not for publication in detail, must in all cases accompany letters. 


The R.Ae.S. and Veteran Aircraft 


HAVE read with no little interest the letter of “Ichabod” 

[October 4] and would agree that the veteran aircraft ought to 
be maintained in good order. 

I agree that to possess the aircraft is not enough, but there have 
been some difficulties unknown to your correspondent. As I am 
aware of the proverb which speaks of “excusing” and “accusing,” 
I do not intend to catalogue all the difficulties. 

All the Society’s aircraft will be housed, in the immediate future, 
in a hangar, to which, I hope, access will be given. It is my hope 
that a maintenance squad will be formed, with the specific purpose 
of maintaining the aircraft until they are handed over to the 
National Aeronautical Museum. 

The ground over which “Ichabod” has sown his seed is not 
stony, for it has already been ploughed 

London, W.1. M. BALLANTYNE, 
Secretary, the m7 Aeronautical Society. 


Underneath the Arches 
TH E letter from Mr. Maurice Austin, under the above heading, 
immediately brought to mind the late Sir Francis McClean’s 
flight up the Thames and under the arches of four bridges after 
ee first flown between the upper and lower spans of Tower 
ridge. 

One of our national newspapers had arranged for a Frenchman, 
Lt. de Conneau, to fly a seaplane from France and land on the 
Thames and, on August 10, 1912, a large crowd and all the Press 
assembled on the banks to watch this event. Mr. F. K. McClean, 
as he then was, had the idea that anything the French could do 
he could do better and, armed with a Short Seaplane, took off 
from Ha Ferry, Isle of Sheppey, at 6.30 am. Having 
negotiated Tower ridge he flew into a battery of Press cameras, 
all poised for the arrival of the Frenchman, and then under 
London Bridge, Southwark Bridge, Blackfriars Bridge and 
Waterloo Bridge, to land at Westminster at about 8 a.m. 

After the police had made enquiries as to how long Mr. 


McClean proposed leaving his machine on the water he taxied 
down the river to below Tower Bridge and took off for his return 
flight. In turning at about 50ft he stalled and broke a float on 
hitting the water, which necessitated the machine being dis- 
mantied for its return to Sheppey. 

This was the first time that an aircraft had flown under a 
bridge in this country. 

While on this topic one wonders if there was ever any truth 
in the stories of the “Mad Majors” of the 1914-18 war who were 
supposed to have flown through open hangars unscathed, and 
whether there is any apaeetneenee evidence of these escapades. 

Hounslow, Middx H. F. Cow ey. 


AY I call attention to what I consider the finest book on 
air warfare that will ever be written, namely F/L. Richard 
Hillary’s The Last Enemy? On page 80 of the edition in my 
proud possession the author gives an extremely graphic account 
of flying a Spitfire under a bridge situated somewhere on the 
Severn. This was before he was posted to 603 Squadron at 
Turnhouse, just before the Battle of Britain. 
Letchworth, Herts. R. Cross. 


The First Inverted Loop 
N reply to Mr. Patrick Johnson’s letter (September 20) I am 
certain that he can justly claim to be the first man to do an 
inverted loop in a light aircraft (as distinct from a “bunted” loop 
with a roll off the top). Mr. Johnson is also quite correct about 
Pégoud. According to R. Dallas Brett’s (Vol. 2) “History of 
British Aviation,” Pégoud did a bunt on September 1, 1913, in a 
Blériot monoplane. It took the form of a large vertical “S” in the 
sky. Perhaps Mr. Johnson would be amused to know that on 
October 29, 1950, as a passenger in an R.A.F. de Havilland Chip- 
munk I enjoyed half-an-hour’s aerobatics which included the lot— 
except an inverted loop !| Now, at the age of 53, I have ambitions 
to fly at over — in a jet. 


Birmingham 1 Maurice AustTIN. 


THE INDUSTRY 


Transistor Production 
ON Tuesday of last week the new transistor factory of Texas 
Instruments, Ltd., at Bedford, was formally opened by Capt. 
Christopher Soames, Parliamentary and Financial Secretary to the 
Admiralty and M.P. for Bedford. Among those present at the 
ceremony were Mr. Pat Haggerty, executive vice-president of the 
American parent organization, Texas Instruments, Inc.; Mr. 
Dudley Saward, the British company’s managing director (on 
whose R.A.F. and civil aviation career a note was published in 
Flight for September 20); and Ald. A. A. Jones, the Mayor of 
Bedford. The plant is already in production with silicon tran- 
sistors; on the process, an interesting one, we hope to publish 
a note in the near future. 


Northern Aluminium Appointments 


SEVERAL new appointments have been announced in the sales 
department of the Northern Aluminium Co., Ltd. Mr. 
E. D. Robinson, formerly assistant manager of the London area 
sales office, is now area sales manager in charge of the Man- 
chester office (where he succeeds Mr. D. A. Corbett-Thompson, 
whose appointment as sales Pg in charge of export sales was 
announced earlier). Mr. Bridgewater, who was previously 
in charge of the building aa construction section of the sales 
development division and has just completed a year’s study at the 
Centre d’Etudes Industrielles at Geneva, is now manager of the 
Northern Aluminium sales development division at Banbury. 
He succeeds Mr. E. D. Iliff, who (as alre announced) has been 
appointed sales manager in sales development, 
advertising and publicity. 


Hadfields Changes 
FoLlowinc the departure of J. R. Rait, D.Sc., Ph.D., 
A.R.T.C., from Hadfields, Ltd., to take up a new appointment 
as joint managing director of Briton Ferry Steel Co.—leaving 
Hadfields, as the company puts it, “with our grateful thanks for 
the good work he has done for us and our very best wishes for his 
future success” =e lace as research controller has been filled by 
T. H. Arnold , F.1.M. Mr. Arnold has also been made 


a local director of Hadfields, Ltd., and appointed to the Board of 
Hadfields Steels, Ltd., and Hadfields Forgings, Ltd. 

L. G. Finch, B.Met., Ph.D., has been made deputy research 
controller; and the company further announce that Mr. D. R. 
Eastwood, M.I.Mech.E., M.I.E.E., deputy chief engineer, has 
been appointed a local director of Hadfields, Ltd., and director of 
Hadfields Foundry and Engineering Co., Ltd. 

Mr. S. Leetch, M.C., who joined the parent firm in 1946 as 
steel-foundry controller and later became local director and works 
controller, has now retired. 


IN BRIEF 


Mr. James Annandale, D.F.C., A.M.I.E.E., has been appointed 
a director of Partridge, Wilson and Co., Ltd. He has been with 
them for over 25 years, heaped as sales ape. 

Mr. Harold Caplan, D.C.Ae. AFRACS. A.M.1.Mech.E., has 
been appointed chief technical officer of the air safe and ped 
division of the British Aviation Insurance Co, Ltd., pF wert 
resignation of Mr. Anderson. 

* 


Mr. William M. Looman has severed his connection with 
British Plywood Manufacturers, Ltd., and London pers and 


Timber Co., Ltd., and in association with Spark Alloys, Ltd., has 
established a new company under the title of W. Mt Looman 
and Co., Ltd., as and 

The 1956 Brabazon Premium for ani most outs contri- 


bution on radio and electronic devices for aircraft _— s been 

awarded by the British Institution of Radio Engineers to Mr. K. E. 

Harris, technical director of Cossor Radar and Electronics, Ltd., 

for his paper on Some renee of meee Surveillance Radar. 

Information on Nyvin cable from Rists Wires and Cables, Ltd., 
Lower Milehouse Lane, Newcastle, Staffs, states that this is a 
light-weight cable of smail cross-section, possessing high resistance 
to damage from oils and fuels and good abrasion resistance, Wi 
the ability to operate at temperatures up to 90 deg C. It is to be 
covered by a new British Standards specification. 
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Testing undercarriage of 
Handley Page Herald, 
one of the many modern 
commercial aircraft fitted 
with Goodyear equipment. 


‘GOODYEAR 
EQUIPMENT 
“STANDARD 


AVIATION 


_ PRODUCTS 


Goodyear are sole suppliers of tyres, wheels, brakes, brake 
controls and anti-skid systems for the Herald. The equipment is 
designed to give exceptionally long, trouble-free service under 
the arduous operating conditions for which a versatile aircraft 
like the Herald is intended. 

The ability of the equipment to withstand severe overloads was 
demonstrated by tests during which a brake made thirty-one 
emergency stops without change of disc. (The A.R.B. minimum 
requirement is one stop.) 

Eighteen months of field trials and test flying have shown that 
for reliable operation, efficiency and ease of maintenance, the 
Goodyear equipment will stand up to the hard usage and high 
utilization which operators will demand of the Herald. 


TYRES - WHEELS - BRAKES - ANTI-SKID SYSTEMS 


THE GOODYEAR TYRE & RUBBER CO. (GREAT BRITAIN) LIMITED 
AVIATION DIVISION - WOLVERHAMPTON 
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ROLLS-ROYCE 
AVON 200 SERIES 


Recent Developments in a Line 
of High-performance Turbojets 


accumulated by Rolls-Royce Avon turbojets of all marks 

in fighters, bombers and airliners in almost every part 
of the world. Thus there is a very wide background of military 
experience to support the latest civil variant, the RA.29, which 
was type-tested to AR.B. and C.A.A. requirements in March 
this year and received its A.R.B. certificate in May. A 200-series 
engine with afterburner powers the Fairey Delta 2 and has 
attained supersonic speeds equivalent to Mach 1.7. Licences 
for production of the 200 series are being exercised by Belgium 
and Sweden; and similar engines power the two American 
Ryan X-13 tail-sitting VTO machines. Powered by RA.26s, the 
French Caravelle completed its first 1,000 hours’ test-flying some 
300 days ahead of schedule and the Comet 3 made its world- 
circling flight. During its recent two-month tour of the United 
States the Caravelle was not once delayed by unserviceability. 

A comprehensive account of early Avon development, up to the 
introduction of the 200 series, was given in Flight for Decem- 
ber 16, 1955. The 100 series led from the RA.3 to the RA.7 and 
its civil offshoots, the 502 and 503, the last-named being a 
7,100 lb-thrust version of the RA.25 destined for the original 
Comet 2s. The RA.21 of 8,000 Ib-thrust was also in the same 
series. 

The 200 story began in 1951 with the design and bench- 
testing of the RA.14 of 9,500 lb-thrust. This unit included a 
new compressor and the can-annular combustion system which 
characterizes all later Avons. The RA.14 served mainly as a 
development model and is now extinct. Its place has been taken 
primarily by the military RA.28 which, with a rating of 10,000 Ib, 
powers most of those military aircraft which are now being fitted 
with Avons. A civil counterpart, designated RA.26, was 
developed for the early Comet 3 and the Caravelle, bur still 
further work has been done to produce a different engine for 
the Comet and the Caravelle, and this is the 10,500 lb RA.29. 

The RA.29 differs from the RA.28 in many ways; and although 
few internal details are yet officially released, it can be seen 
to have a greater number of compressor stages and a different 
compressor structure. It is stated that the RA.29 has a very 
high mass flow, with a higher compression ratio, operates at 
extremely low temperatures and has a three-stage turbine. The 
rear of the compressor and the compressor outlet are enclosed in 
a single steel fabrication. 

And development of the Avon series goes on: a -test rating 
of 11,250 Ib has been given for the RA.24, but little information 
has been released except that it is a “hot” military engine to which 
an afterburner has been applied. 

A particularly noteworthy Avon 200 application is the use, 
mentioned above, of the RA.28 to power the two Ryan X-13 
tail-sitters. The engine was chosen because at the time it was 
the most reliable in this class; and because it offered a better 
power/weight ratio and excellent acceleration. Reliability was, 
of course, also a prime consideration. Rolls-Royce had to incor- 
porate modifications in the lubrication system to allow for vertical 
running; and some changes were also made to the fuel system. 
All development was done on one engine and a total of half a 
dozen were shipped to America. It is also worth recording that 
an Avon of this series has been calibrated in the N.A.C.A. Lewis 
Flight Propulsion Laboratory at Cleveland, Ohio, up to very high 
simulated altitudes. 

Though there is still a distinct family resemblance between 
Avons of the 100 and 200 series, the latter is in fact regarded as a 
completely new ange. The mounting arrangements, layout of 
ancillary drives and tail cone are broadly the same, but the com- 
pressor is completely new and the early individual flame-can 
combustion system has been replaced by the can-annular system. 

In each mark of the series a number of variants were produced 
for different installations ber, fighter or airliner), but a 
comparison between equivalent engines in each series shows the 
following advances. For only detailed dimensional differences, 
the 200 series has 15 compressor stages instead of the 12 of the 


Wi over 1,000,000 hours’ running time has now been 


A Rolls-Royce Avon RA.29, representing the civil development of the 
200 series, as supplied for installation in the Comet or Caravelle. 


earlier engine; mass flow is increased by 30 per cent; compression 
ratio is up by almost 23 per cent; efficiency at the design point 
(i.e., at full power) is up by 3 per cent; but maximum r.p.m., at 
8,000, are 150 r.p.m. lower than in the early series. The s.f.c. of 
the RA.28 is 0.86 Ib/lb thrust/hr at sea-level take-off setting; and 
the specific weight of the latter engine shows an 8.5 per cent 
improvement over the early series. 

¢ rotating assembly of the RA.28 consists of a single shaft 
made up in three main sections and supported on roller bearings at 
front and rear ends and by a ball bearing in the centre 
(immediately aft of the compressor). This ball bearing takes 
residual end-loads, and in fact provides the sole axial location for 
the shaft. The fixed structure at this point, the very large cast- 
magnesium front-bearing housing forms the complete intake 
annulus and supports the starter in its bullet, the forward shaft 
bearing and the movable inlet guide vanes. These vanes and all 
forward facing sections of the intake structure have hot air anti- 
icing arrangements. Directly bolted to the rear face of this cast- 
ing are the two halves of the forward compressor casing (also cast 
in magnesium) which cover the first seven compressor stages and 
house the seventh-stage compressor-bleed manifold. Bolted to 
this in turn are the two halves of the aluminium rear compressor 
casing, which includes the flanges carrying the forward engine 
steady. From this point aft, the main fixed structure of the engine 
is the intermediate casing, which runs from the compressor outlet 
casing to the rear bearing housing. Aft of this is the nozzle-box 
structure, to which the largely unstressed exhaust nozzle structure 
is flange-bolted. Sheet steel casings form the walls of the combus- 
tion section. The main engine bearer trunnions are located at 
each side of the combustion section, level with the junction 
between the combustion casing and nozzle box. 

Transition between the after end of the compressor case and 
the forward end of the combustion area is effected by a very large 
light alloy casting, a complex of manifolds and air passages. Pro- 
duced by Rolls-Royce, it is rightly regarded as something of a 
triumph in the casting art. From this component the anti-icing 
and cabin pressurization air is bled off. 

The compressor includes an air-bleed system at the seventh 
stage which serves to reduce the stress on the blades at low power- 
settings. Both the opening of the gate valve which controls the 
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ROLLS-ROYCE AVON 200 SERIES... 


seventh stage bleed and the variation of inlet guide vane angle are 
controlled by rams operated by fuel pressure. 

A shaft drive is taken horizontally to each side of the engine by 
a gear system driven directly by the main rotating shaft from a 
point just aft of the centre bearing. The drive to the right-hand 
side of the engine is primarily intended for the lubrication and 
fuel-pump systems, while that to the left serves other accessories 
such as generator drives. Variously in individual installations, 
these drives are used to serve generators or alternators, or to pro- 
vide power for an ancillary gear box mounted as part of the 
airframe. In the cut-away drawing, above, the port side drive is 
arranged to serve a generator or alternator. 

There are two air-bleed systems, low pressure and high pres- 
sure, to serve oil sealing, cooling and the pressure balancing and 
air-sealing of the two-stage turbine system. The low-pressure 
air, bled from the vortex reducer between fifth and sixth com- 
pressor stages, cools the bearings and wheel case before being 
vented to atmosphere via the turbine-case cooling manifold. The 
high-pressure bleed is taken from the secondary air in the 
combustion system, led through the double wall of the “milk 
churn” which forms the inner fixed structure in this area, and fed 
to each face of the two turbine discs. It is then vented into the 


main efflux by ing past the turbine blading through seals. 

Lubrication of the three main bearings, starter reduction gear 
and ancillary drive system is provided by a single pump deliver- 
ing to appropriate galleries, and by five pumps scavenging the 
bearings and drives. The pumps and filters are mounted in the 
oil sump itself; and the main delivery flow is cooled by passing 
through a fuel-cooled oil cooler. 

In the accompanying cut-away drawing a small flat tank is 
shown mounted beneath the turbine section, but this has now 
been deleted from all RA.28-type engines. It was originally 
intended to serve as a fuel drain collector tank. 

The combustion system consists of eight flame-tubes mounted 
within the annular chamber, each fitted with a Rolls-Royce 
duple burner. Nos. 3 and 6 tubes c high-energy igniters, 
supplied by appropriate high-tension units mounted under the 
forward compressor casing. Interconnecting pipes between each 
pair of flame-cans serve to pass the starting flames to the other 
six tubes and to balance pressure. 

Engine starting may be by electric motor (as shown in the cut- 
away drawing), by iso-propyl nitrate starter (for fighter aircraft), 
or by kerosine/air turbine. All three units are mounted on the 
nose of the compressor. 


2 3 5 
4 a 6 
29 
26 
27 
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9 Primary and main fuel supply pipes 
10 Combustion chamber snout 
11 Port accessory-drive gears 
1 Starter drive and epicyclic reduction 12 Duple burner 

ger 13 Double-walied intermediate casing 
2 Front bearing (roller) collecting high-pressure sealing air 
3 Anti-icing air duct and manifold 14 Rear bearing (roller) 
4 Vortex-reducer bleed for low- 1S Nozzle box and cooling shroud 

ure air supply 16 Exhaust unit carrying exhaust cone 

5 th-stage air bleed 17 Blanking plate separating low- and 
6 Forward engine-steady linkage high-pressure air at end of shaft 
7 Centre ball-bearing 18 Labyrinth seals (also at front and 
8 Anti-icing air collector manifold centre bearings) 


The following detailed description of the Avon RA.28 follows 
the structure through from the forward end to the rear. The 
engine is in fact built up vertically on the production line, 
standing on its intake casing. The rotating assembly is made 
up complete and balanced on a separate rig before being offered 
up; and the compressor halves, complete with stator blading, are 
p se round it. Remaining sections are then added. Because 
of space requirements on board aircraft carriers, it has been made 
possible for the RA.28 to be set up horizontally for repairs, thus 
avoiding the necessity for the more usual vertical fixtures. 

The whole intake structure is formed in one large magnesium 
casting, the outer ring of which bears a number of circum- 
ferential flanges for stiffening. Between two of these lies the ring 
of bushed holes which accommodate the outer ends of the 43 
inlet guide vanes. Three of these, on the lower right side, carry 
levers linked one to another, one lever also picking up the piston 
of the angle-varying ram. The ram position is transmitted 
through these three master blades to levers at their root ends and 
transmitted to a ring sliding on a diameter on the front bearing 
housing. Other levers pick up the roots of all the other vanes and 
transmit the ram position to them. 

A built-up sheet-steel shroud is mounted outside the intake 
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The Avon RA.28, with electric starter for bomber installation, showing 
internal details. The accessory drive on the port side can serve a 
generator or alternator. There are 15 compressor and two turbine stages. 


19 Fuel collector tank (now deleted— 28 Hollow inlet-guide vanes 
see col. 2, opposite page 29 Front bearing oil-supply and scav- 


29 Spoke carrying low-pressure air to enge pipes 

nozzle box-cooling shr 30 Operating linkage for inlet guide 
21 Rear shaft, showing low-pressure- vanes 

air orifices 31 Paw! and ratchet starter drive 


22 Fuel control unit 


32 Front bearing oil-supply pipe 
23 Fuel-cooled oi! cooler 


33 Anti-icing air passage 

24 Alternator or generator drive 34 Intake-temperature sensing unit 

25 Ignition low-tension units 35 Starter fairing anti-icing air outlets 

26 Turbine-disc mounting spline and 36 Electric starter motor; alternatives 
hairpin section are a nitrate or kerosine/ 

27 Ignition high-tension units air turbine 


casing to form a manifold for anti-icing air supplied through 
a duct from the compressor outlet casing. The front bearing 
housing itself is carried on six struts, set tangentially rather than 
radially to allow for expansion; and the anti-icing air is led 
through passages cast in these to the bearing housing itself. Some 
of the air also passes through the inlet guide vanes, which are 
designed as hollow built-up units for this purpose. The anti- 
icing air is passed forward through the space between the inner 
two skins of the starter motor fairing. At the forward end of this 
fairing it turns th h 180 deg to inside the outer skin and 
back to the bearing housing, to be vented into the main intake 
at the rim of the fairing. 

The front shaft bearing is carried in the inner face of a cone 
integrally cast with the intake structure described above. In the 
recess left forward of this cone, the starter reduction gear housing 
is bolted in, the starter motor itself being flange-bolted to the 
housing. The sheet-metal starter fairing is retained by a bolt to 
the forward end of the motor and rests against the main intake 
casting and reduction gear housing on two seals. 

Starter reduction gearing is of the epicyclic type, the annulus 
being fixed and the output being taken from the casing holding 
the planet wheels and transmitted directly to a pawl and ratchet 
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pressure air. 


system. This device remains engaged when the engine is 
stationary and until a predetermined r.p.m. has been reached, 
whereupon the pawls disengage and the motor is stopped. The 
torque is transferred by splines to a large bolt housed inside the 
forward end of the compressor shaft. Drive is transmitted to 
the inner face of the shaft itself by further splines at the rearward 
end of the bolt. 

A fabricated sheet-metal extension is bolted to the front of the 
front bearing housing to form the true engine intake. In an 
on recess in its inner surface it carries a temperature-sensing 
element which provides indications for the inlet guide vane 
ram. The oil feed and scavenge pipes for the front bearing and 
starter reduction gear are led through two passages cast for the 
purpose in two of the struts of the intake annulus. 

As described above, the compressor casing is divided into a 
forward section (magnesium) and an after part (aluminium alloy), 
both being split longitudinally into two halves. Each section is 
flange-bolted to its neighbour, the stator blades being held by 
tongues in grooves cast into the compressor ribs and machined 
at the locating diameters. The blades are threaded into each 
half of the compressor shells before assembly. The forward 
stages are in aluminium alloy, while the rearward stages, expused 
to higher temperatures, are of steel. To prevent fretting at the 
roots under high loadings, the fourth and fifth and tenth to 
fifteenth stages are slipped into aluminium-alloy rings which are 
themselves a tongue-and-groove fitting in the case. End stops are 
incorporated at the compressor joints to prevent circumferential 
movement of the stator blades. 

In the first four stator stages—that is, in the more sharply 


Hollow inlet-guide vane with its 
operating lever. 


tapering section of the compressor—the tips of the stator blades 
are supported by being brazed in threes, fours or fives to rolled 
aluminium shrouds which also make a tip seal against flanges on 
the compressor spacers. At the rear end of the compressor, the 
stator blades are unsupported at the tips, but are brazed together 
in groups at the roots. 

e¢ bases of the seventh-stage stator blades are cut away so as 
to leave a rectangular gap between adjacent blade roots; and 
these provide a passage for the main compressor bleed designed 
to relieve blade root stresses at lower r.p.m. settings. Air thus 
escaping is collected in an annular manifold cast round the rear 
of the forward casing. At the lower engine-power settings, a 
ram operated by fuel pressure opens a gate valve mounted on 
the upper starboard side of the manifold to bleed unwanted air 
to atmosphere. The manifold extends forward over the third, 
fourth and fifth stator stages. Fuel to open the bleed valve is 


ROLLS-ROYCE AVON 
200 SERIES . 


The intricate casting which 
forms the compressor outlet 
casing. Certain features are 
annotated in the drawing on 
the right: A, top and bottom 
struts slotted aft of dividing 
wall; B, engine anti-icing air 
bleed; C, vent to atmosphere, 
front section of strut; D, seal 
vent; E, struts (other than £ 
upper and lower) slotted for- 
ward of dividing wall; F, air- 
frame anti-icing and cabin- 
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supplied from the inlet-guide-vane operating system, so that the 
bleed opens when the vanes reach a certain setting. 

Two flanges, cast in the outer surface of the rear section of 
the compressor casing, provide attachments for the tubular front 
suspension and its swing links. Further contours are also cast in 
the compressor surface to accommodate the various engine 
accessories which are mainly located underneath. 

Described earlier in this article as something of a triumph in 
casting, the compressor outlet casting forms an annular passage 
for air passing from compressor to combustion section and also 
provides support for the centre bearing, wheelcase and ancillary 
drives. In addition it has integrally cast manifolds for anti-icing 
and pressurizing air bleeds, and provides the forward support for 
the flame-tubes and their burners. 

In the main air passage, eight struts carry the structure loads to 
the bearing housing. Each strut has two passages cast in it, and 
slots connecting the foremost of these with the main airflow 
effect the main bleed for anti-icing and aircraft services. The 
air passes inwards through most of the struts and is collected in 
the manifolds cast inside the main casing; but through two struts 
it flows outwards to the two bleed outlets. The use of the anti- 
icing system causes a certain reduction in thrust and it is therefore 
only applied when needed. An electrically operated gate valve is 
located at the relevant outlet to control the bleed. The top and 
bottom struts are slotted at the rearward passage to collect bleed 
air, while other air bled from the seals at the last stator stage is 
vented direct to atmosphere th the forward passages. 

The centre bearing housing is bolted into the compressor out- 
let casting and holds the central ball bearing which supports the 
shaft at this point. At the rear is attached a further aluminium 
plate, carrying the bearings for the two spur wheels which transfer 
shaft rotation, via a helically splined bevel drive, to the two 
accessory shafts; the bearings of the latter are accommodated in 
the outlet and wheelcase castings. i and main fuel sup- 
plies for the burners are taken from the fuel-control unit under 
the engine direct to the distributer pipes which connect with each 
burner. The cast aluminium snout of each burner is located by 
setscrews in the outlet casting; and the burners themselves have 
their supports in the casing at this point. 

_ Here the structure of the engine is carried by the steel casing 
inside the combustion section. The outer casing and the 
intermediate casing, colloquially known as the “milk churn,” and 
made in Fortiweld steel, are thus directly bolted to the inner and 
outer flanges of the compressor outlet casing and extend aft as far 
as the end of the flame-tube proper and the beginning of the 
nozzle section. At this point they are in turn bolted to the rear 
bearing housing structure and the Crown Max centricast nozzle- 
box assembly. A sheet steel shield is applied to the intermediate 
casing to form a double wall inside the air casing which 
high-pressure air is bled off to seal the turbine. 
ne of the structural loads are transferred from the “milk 
churn” and rear bearing housing to the outer nozzle casing by 
hollow radial struts between the flame-tube nozzles. These struts 
serve also as channels through which low pressure cooling and 
sealing air, which has passed through and round the main shaft, 
is transferred to the cooling manifold round the nozzle casing. 
It is thence vented direct to atmosphere. 
eight consists of four sections, the 
- um snout (mounted in the compressor outlet casing), 
the flare, the tube and the nozzle, all in cheer Nimenic 75. About 
eight per cent of the compressor air passes directly into the snout 
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So much original research work has been con- 
centrated on the design of the P.1. that it 
is an enormous improvement on anything 
Britain has had before, and well in advance 


of any threat that might be made at present. 


Design starts from an attitude of mind 
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11 Octoser 1957 
H’rm .. . H’rm! —said the MD clearing people who are undoubtedly more cold more often and 
his throat: I have great pleasure in at more unlikely seasons than any nation in the world. 
proposing a toast (CHEERS) to the Such a company is the Electrolux Company ! 
Electrolux boys (LOUD CHEERS) on the (MORE CHEERS mized with cries of BRING ON THE 
production at Luton of their millionth TOAST). If proof of the far sightedness, the deep 
: fridge (IMMENSE AND PROLONGED wisdom, the high technical intelligence of this 
APPLAUSE). Company be asked, I need only say that in every 
Fe Ladies and gentlemen, department of Electrolux only the best men, the best 
only a company of immense skill materials and THE BEST TOOLS ARE GOOD ENOUGH — 
and enthusiasm in every department could AS IS PROVED (he cried, raising his voice to a 
make a million refrigerators for a fortissimo) BY THEIR INCREASING USE OF 
(loud cries of “Oh . . . you self-advertising cad !” 
and * Push him in the fridge!” ) 
DESOUTTER BROS. LIMITED, THE HYDE, HENDON, N.wW.9. TEL: COLINDALE (5 LINES) GRAMS: DESPNUCO HYDE, —: 
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ROLLS-ROYCE AVON 
200 SERIES... 


Underside view of a 200 series Avon, showing 
disposition of accessory drive, ignition units, fuel- 
cooled oil cooler and fuel control unit. 


through the ring of swirler vanes and is mixed with atomized fuel 
which leaves the burner at this point. Some air also escapes into 
the double-walled flare section to cool the flame-can before the 
first secondary air enters the combustion area. The secondary 
air, passing round the can, is led back into the tube by a series of 
holes and flutes. Some 25 per cent of the total airflow reaches the 
primary combustion zone, the remainder being drawn in later so 
that it first insulates the inner and outer air casings. As stated 
earlier, the cans are interconnected in order to pass the starting 
flame round from Nos. 3 and 6 cans, which hold the igniters, and 
in order to balance the pressures in the cans. 

The ends of the flame-tubes and the nozzles, which have a 
segmental shape, are located by straight double flanges which pick 
up neighbouring pairs of tubes. Flutes allow a controlled | ge 
of secondary air between the nozzles for cooling purposes. 

Nozzle guide vanes, made in C.242 steel, are located ahead of 
each stage of the two-stage turbine, the high-pressure guide vanes 
being mounted between slotted flanges in the outer casing and 
inner ring. Each vane carries tongues which engage with slots 
for circumferential location. The low-pressure guide vanes are 
supported in a similar manner at their outer ends; and the inner 
ends are located in the ring which carries the interstage seals. 

The exhaust unit, which is fabricated in Nimonic 75, is bolted 
to the nozzle casing and carries the exhaust cone on four radial 
struts, these being faired to allow a smooth airflow through the 
exhaust unit. The front face of the exhaust cone forms a sealing 
plate close against the rear face of the low-pressure turbine, high- 
pressure sealing air flowing radially between the two to seal the 
rear of the blade roots. Heat-insulating material is packed between 
the double skins of the exhaust-unit outer wall. 


As outlined above, the main rotating assembly consists of a shaft 
built up in three sections and supported on three bearings. The 
compressor shaft is a hollow, conical stainless-steel unit which 
locates and supports the fifteen separate compressor discs on 
fourteen splines and the fifteenth-stage disc on a flange. In early 
Avons the splines only transmitted torque to the discs, which were 
themselves located on flat diameters. All the 200-series discs are 
forged steel and—except the fifteenth—have a hairpin cross- 
section at the root to allow expansion without disturbance of the 
mounting spline. During assembly these discs are simply placed 
on the shaft in order and a large nut at the front is tightened to 
retain the stack in position. The resulting end-loads are trans- 
ferred to the periphery of the discs, — rings being inter- 
posed to maintain correct separation. e web of the ieowend 
discs is considerably enlarged to accommodate the transfer of these 
loads from hub to disc rim. Blades in the first to eighth compressor 
stages are of aluminium alloy. From the ninth stage aft they are 
of stainless steel. In the very latest engines the last four stages 
are of titanium. 

The fifteenth compressor stage blades are located on a disc 
which is bolted to a flange on the shaft, the whole being further 
supported in the fore-and-aft sense by another disc which is 
integral with the cone which picks up the flexible coupling between 
rear and forward shaft sections, and also carries the centre bearing. 
Flanges thrown up on the first and fifteenth disc carry balance 
plugs inserted as required when the rotating assembly is first 
balance-tested. Further balance plugs can be inserted in a similar 
flange on the forward face of the high-pressure turbine. 

All compressor rotor-blade roots are pin-jointed between flanges 
in the disc peripheries, the pins having a clearance in the roots so 
that each blade can rock considerably. Roots on the first four 
stages are bushed for extra strength and, for the same purpose, 
the first-stage blades have double fork fittings. In the first five 
stages, the blade-retaining pins carry heads which prevent forward 
movement. Rearward movement is precluded by flanges, over- 
lapping the pins, on the spacer rings. ¢ spacer rings in all other 
stages carry two flanges which positively locate pins without heads. 

Air for cooling and sealing is bled through holes in the spacer 
ring between fifth and sixth compressor stages and passed through 
a double sheet-steel diaphragm, which prevents vortices, to the 
compressor shaft. It there passes through holes into the inside 
of the shaft and provides the low-pressure cooling and sealing air 
for the whole shaft assembly. Thereafter it travels forward to a 
series of labyrinth seals round the forward bearing, where it both 
cools the bearing and prevents oil leaking to the rest of the 
engine. It does the same at the centre bearing by passing both 
through the shaft and out to the rear face of the bearing, and also 
through holes straight to the front of the bearing housing. From 
here it flows both inside and outside the shaft, within the “milk 
churn,” and does similar work at the rear bearing before passing 
through the radial nozzle box struts, as described above. 

The seals themselves consist of male and female members. The 
latter are a large number of closely pitched fine grooves in the 
bore; and the male member has a annie number of large grooves. 
—— the engine is hot they run with a fine between 

em. 


The centre bearing is actually carried by the cone which forms 
the support for the fifteenth-stage disc. ball coupling accom- 


Rear bearing and turbine assembly (dark arrows indicate h-p. sealing 
air and light arrows I|-p. sealing air): A, one of six h-p. sealing-oir 
tubes; B, low-pressure air outlet through spoke; C, !I-p turbine disc; 
D, insulation plate; E, inter-disc space; F. intermediate casing. 
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Thrust distribution (in 1b) and cooling-air diagram for a comparatively early mark in the 200 series, the RA. 14. Effective forward thrust is 
9,500 Ib. Vertical arrows indicate points at which aerodynamic measurements are commonly taken; light arrows show airflow. 


ROLLS-ROYCE AVON 200 SERIES . 


modates the forward end of the turbine shaft; and a screw thread 
is used to locate the two together and precisely adjust the length 
of the whole assembly. The splined coupling transmits the torque 
from turbine to compressor shaft. 

Low-pressure air passing inside the rear shaft is deflected out- 
wards through holes in the shaft into the chamber inside the “milk 
churn” by a blanking plate which seals off the rear end of the shaft. 
At this point the turbine assembly is bolted to the shaft by appro- 
priate flanges on each unit. The two turbine discs, forged in 
stainless steel, are held together by a large hollow bolt which is 
suitably perforated to pass high-pressure air into the space between 
the two turbine discs. This air is led by pipes from the double wall 
of the “milk churn” to the front face of the high-pressure turbine 
disc and thence into the hub through holes in the main attachment 
flange. Some air then passes between the discs, as previously 
stated, while the remainder passes right through the bolt and is 
constrained to pass over the rear face of the low-pressure turbine 
by the sealing plate on the exhaust cone. All turbine blades have 
fir-tree root fittings. The high-pressure stage units are in Nimonic 
95A and the low-pressure in Nimonic 80A. 

Held together by the central bolt, the two turbine discs are 
located axially by flanges, and torque is transmitted from one to 
the other by dowels connecting two further flanges which hold the 
interstage labyrinth seals. 

The lubrication system, which works at a pressure of 35 to 
40 Ib/sq in, differs from that of the 100 series only in having a 
scavenge pump, instead of a gravity drain, for the centre bearing. 
This has the effect of metering the leakage of low-pressure air 
through the seals and preventing the airflow into the sump from 
overloading the centrifugal breather pump located there. The 
usable oil capacity is nine pints; and replenishment is from under- 
neath and has to be done under pressure. A sight glass in the wall 
of the sump indicates oil level. 

The right-hand ancillary drive from the engine is turned through 
90 deg and led down through what is termed the drive tower, 
at the bottom of which is the — containing the six pumps and 
their filters. Further drives taken from the tower serve the centri- 
fugal breather, the governor pump, the tachometer generator and 
the fuel pump. 

The fuel system is controlled by variations in flow, as opposed 
to the variations in pressure used on earlier types of Avon; and 
a proportion of the main engine flow is fed from upstream of the 


throttle valve and by-passed to the ee | inlet. This forms the 
proportional circuit which controls the main flow under varying 
conditions of altitude, jet-pipe temperature and engine speed. 
Pump pressure thus varies directly with engine fuel demand, so 
that the pump operating pressure at low engine speeds is con- 
siderably less than is the case with pressure systems. Since the 
metering is confined to the small proportional flow, the range of 
flow control required is much less than it would be if metering 
were applied directly to the engine main flow. Any undesirable 
pressure variations downstream of the unit do not affect the flow 
supply to the engine. 

Mounted on the external wheelcase, the high-pressure fuel 
pump is of the dual type with two multi-piston, variable-swash- 
plate units directly connected and accommodated in the same case. 
A hydro-mechanical governor unit is driven by pump-delivery 
fuel; and the delivery also passes through the fuel-cooled oil cooler. 

The throttle and all automatic controlling mechanisms, except 
the pump governor and servo pistons, are contained in the pro- 
portional flow control unit, mounted under the left side of the 
engine, which varies fuel flow according to power lever position, 
altitude, j.p.t., r.p.m, and compressor delivery pressure. The unit 
includes the combined throttle valve and h.p. cock, acceleration- 
control unit, barometric control, pressurizing valve, j.p.t. datum 
control, r.p.m. datum control, altitude idling valve, ground idling 
adjustment and automatic drain valves. 

This, then, is the Avon which is the most widely used axial 
engine in the R.A.F. It is safe to assume that it is the standard 
unit for the Valiant and Hunter. The Avons which power the 
English Electric P.1B are of the more powerful afterburning RA.24 
type. As for future development of the Avon series—an ultimate 

wer of about 14,000 Ib can probably be expected—it seems 

ical to sup that the high-mass-flow RA.29 compressor 
might be wedded to the “hot” combustion section of its military 
counterparts. Another line of development which was exhibited 
and demonstrated at the S.B.A.C. Show is the combined silencer 
and thrust reverser installation which, on the Comet, will be the 
first to go into service, and will also be applied to the Conway 
destined for Comet and Boeing 707. The Comet 4 development 
aircraft, which flew during the S.B.A.C. Show, is already fitted 
with production silencers. 

Thus the Avon rent oe fair to become almost as ubiquitous as its 
on reciprocati m, predecessor, the Merlin. The power of both 

s been increased by around 100 per cent during their service life 
and both engines have powered a wide variety of military and civil 
aircraft. C.M.L. 


. Tiger Club: Annual Dinner, R.A.F. Club. 

14, He of Transport: Presidential Address by Sir Reginald 
H. Wilson, M.Inst.T. 

Oct. 16. Institute of Navigation: Annual General Meeting and 
Presidential Address: “Display and Use of Navigational 
intelligence,” by Capt. A. M. A. Majendie, MA., 
A.F.RAeS., F.1. 

16. Radar Association: “Physics and Rodor,”’ by Dr. R. A. 

Smith, M.A., Ph.D., A.M.1.E.E. 

. G.A.P._A.N.: Annual General Meeting 

16. R.Ae.S.: Graduates and Students Seotten: “Trends in Air 

Transport,” by P. W. Brooks, B.Sc.(Eng.), A.C.G.1., 


RAeS. 
16. Rronfeld Club: Film Show given by Betsy Woodward. 
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FORTHCOMING EVENTS 


22. R.Ae.S.: Lecture: ~ for 
Flight-test Purposes, by R. 

23. Kronfeld Club: Building.” 

30. Kronfeld a B.E.A.,” by P. W. Brooks, B.Sc. (Eng.), 


AC.G.L., 
31. GAP.AN.: “British Aircraft: Some Designers’ Problems.” 
by Brown, A.M.1.C.E., M.1.Mech.E., M.1.Gas.E., 


Nov. 2. British interplone tary Society: “Conditions for Life,’ by 
Dr. J. W ringle, M.B.E., Fes 
7. R.Ae.S.: Graduates and Students “Background to 
12 Aircratt by K. W. Clark. 
‘ ow Un rvice Institution: ‘The Aircraft Designers’ 
Dilemma,” by Dr. G. V. Lochmena, F.RAeS. 
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THE VERSATILE 


—— 


Powered by two Alvis ‘‘Leonides"’ Engines 


Equipped for executive travel, seating is 
provided for six passengers. 
The standard passenger version carries twelve, with 
EXECUTIVE TRAVEL baggage, facing forwards or rearwards. Stripped of seats, the 
PASSENGER LINER cabin provides about 660 cu. ft. of freight space. Adapted 
FREIGHTER for ambulance duties it can take six stretcher cases, while 
AIR-AMBULANCE for air survey work provision is made for the use of all modern 
AERIAL SURVEY types of vertical and oblique cameras. 
Developed from the Pembroke, the President offers 
commercial airline operators a truly versatile aircraft that can 
provide reliable, economic service in all its roles in both temperate 
and tropical climates. 
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The Business- 
Aircraft World 


AEROPLANES FOR THE EXECUTIVE MARKET 


HE outstanding impression to be gained from a first glance 
through the review — vages 578-600) which forms the principal 
feature of this issue is the wide variety of executive aircraft 
available in the autumn of 1957. A closer look shows that almost 
every configuration—singles, twins, multis, two-seaters, four- 
seaters, and V.I.P.-interior turboprops with gross weights up to 

60,000 Ib—is represented in the list. Some are conversions of 
military aircraft, others serve dual réles as business transports and 
trainers or, at the other end of the scale, business transports and 
airliners; new “roadable” aircraft have appeared; and an exciting 
new range of executive jet contenders—designed primarily for a 
military réle but tailored to the needs of business houses with far- 
flung commitments—is entering the lists for civil honours. 

Any examination of this sphere of air transport shows that the 
U.S.A. has a lead amounting almost to a monopoly. Business 
flying, it has frequently been pointed out, is related to the gross 
national product, which is another way of sa the standard of 
living of the country. But at least the nucleus of a virile business 
market exists in Europe. For its wider expansion it awaits new 
aircraft, improved facilities, more settled national economies and 
an increased acceptance of the advantages in prestige and con- 
venience that a business can bring. Although geo- 
graphical reasons may militate to some extent against a very broad 
expansion in Great Britain, prospects of a European Common 
Market should bring in train an increase of executive interchange, 
and could form the basis of major expansion of private air 


trans 

It Pa little i ironic that the penetrations that have been made into 
the American businessman’s market with British and European 
aircraft—the Dove, Heron, Viscount, F-27 Friendship, Morane- 
Saulnier Paris, and so forth—are by those types that, for the most 
part, have a rather specialized executive use in their countries of 
origin, since it is on the smaller touring-type aircraft that a wide 
expansion of executive transport is most likely to be based. 

British civil register lists some 457 aircraft under the 
category of business and private flying, but closer inspection shows 
that only about 170 of these are strict y business aircraft, and many 
of them are now woefully ancient; until the advent of the new 
Atlantic from Auster this year, virtually no really modern light 
business aircraft were offered «1 British firms. Business aviation 
in Great Britain is in danger of becoming stifled by the lack of 
suitable aircraft. 

proportions that make it comparable with the densest public air- 
transport system in the world. The long distances to be covered, 
and the ready acceptance of one manufacturer’s products anywhere 
from coast to coast, make frequent travel almost a prerequisite of 
successful enterprise to the American business executive. ‘The 
ppc market that has been encouraged as a result reflects that 

is common to companies of every size; for while 
pd ae all of the 100 major corporations in the United States own 
aircraft for executive use, this accounts for no more than a minute 
proportion of the total business hours flown. It has recently been 
calculated that this year there are 400,000 licensed private pilots 
in America, and the 60,000 private aircraft which were operating 
in 1955 flew 94 million hours. Of these, 4.3 million were flown by 
business aircraft. 

Supporting the pilots and operators of these machines is a 
network of distributors and maintenance companies who are help- 
ing to build a is expanding in 1 with the 
growth of air transport, Production by light t manufacturers 


price of an an aircraft. 


by Grumman with their Dart- powered Gulfstream—is to offer 

a “bare-hull” aircraft only (but equipped with air conditioning and 
airstairs) and leave it to —— distributors to supply furnish- 
ing, radio, instruments and special equipment to the customer’s 

ice. 

Comparisons between a firm’s executive aircraft and the fleet of 
cars which it operates have been drawn before, since here is part 
of the key to the widespread adoption of which are at 
first sight an uneconomically expensive form of executive trans 
But with long distances to be covered, private air Am my — 
the businessman not only a welcome freedom of action, but the 
opportunity in one instance of continuing work or conference 


own aircraft 

It can fairly be asked whether the growth of the business aircraft 
industry since the war is a mushroom expansion that is shortly to 
taper off. All the indications are that it is not, and the graph on 
this page shows two estimates of the » in business 
aircraft hours flown, for the early 1960s. f° researches of the 
U.S. General Aviation Facilities Planning Group dealing with 
business aircraft examine development categories of multi- 
and twin-engined aircraft and single-engined with two seats 
or with three seats or more. The largest group in 1956, 
when the survey was completed, was single ined aircraft with 
two seats; but it seems likely that, by 1965, increased business 
needs will result in a preponderan-e of four-seat single-engined 
aircraft. Although twin-engined types (such as those shown in the 
heading picture to this article) represent only a small share of the 
total at the moment, according to the survey it is this group where 
the most rapid expansion is taking , and where the average 
increase in utilization is greatest. estimates put the pro- 
portion of business hours flown by multi-engined aircraft as high 
as 30 per cent. 


Business continues as 
usual in the cabin of 
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Executives in demand: Piper Apache, Twin Bonanza and Aero Com- = 
mander. The proportion of light twins to other categories of business Ae, 
and touring aircraft is steadily rising. as 
| is higher than ever before, and still the demand remains unsatisfied. oF 
: A flourishing business in conversions of DC-3s, Venturas, In- 7 
: vaders, Commandos and so on is helping to fill the . and ie 
I © special Order. Ougn In some instances 
this work is carried out by the manufacturers (Cessna brochures Pm 5: 
include sample trim and carpet materials for several matching or Se 
3 
hee 
Trend of business fly- 
+ BS 


THE BUSINESS- 
AIRCRAFT WORLD... 


A study of the average utilization of each type of aircraft shows 
that the general trend is for hours flown per year to vary from 
about 200 for small single-engined aircraft to 450 for multi- 
engined aircraft in executive service. The latter figure may well 
pa toe the maximum average annual utilization likely to be 

ieved, since it would be unusual to emp'oy more than one pilot 
to fly a firm’s aircraft. There are over 3,500 business aircraft 
flown by professionals in the U.S. 

It seems safe to predict that the field of turboprop- 
executives, at — limited to the Dart-powered Viscount, 
Accountant, F-27 and Gulfstream, will rapidly expand as engines 
such as the T53 from Lycoming, the Turmo or Artouste from 
Blackburn or small from such manufacturers as Arm- 
strong Siddeley, Alvis or Continental (whose names have been 
coupled with such projects) reach production. That a choice of 
turbojets (notably the Bristol Orpheus, General Electric J85, Fair- 
child J83, Westinghouse J34 and Continental J69) is becoming 
available for the exclusive range of executive jets is thanks to 
parallel development for military needs, for with t cost 
already representing 25 per cent of the total cost of a jet executive, 
it is unlikely that any manufacturer could afford the financial 
responsibility of b> oy development on an executive aircraft pro- 
gramme. Many of the smaller American manufacturers are in any 
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pressed to raise the sums required to finance tooling and 
production facilities, and Taylorcraft (who recently celebrated the 
delivery of their 45,000th aircraft), Helio, Baumann, Colonial and 
others are turning to extensive subcontract work for assistance. 


case hard- 


Prototy types of the handome new generation tion of executive jets— 
Lockheed’s JetStar (produced and flown in 241 days), North 
American’s Sabreliner, Fairchi:d’s M-185F, and new projects from 
Cessna, Ni Temco and McDonnell—all with crui 
by the U.S. industry. The rewards are U.S.A.F. production con- 
tracts involving 1,000 to 1,500 twin-jets and 200 to 300 four-jet 
utility aircraft on which civil production can be based. 

No similar R.A.F. requirement has been formulated for 
advanced military communication and crew-readiness trainers 
(fifty M.S.760 Paris have been ordered for similar work in France), 
and British designs are unlikely to progress 
stage without some prospect of military interest. Yet a demand 
exists for every classification of executive aircraft and profitable 
markets exist for manufacturers who can offer replacements for 
the executive fleet and who are to force the 
expansion pace of business flying. The U.S. scene indicates the 
scope: the prospects in Europe, if formidable, are stimulating and 

exciting. 


Aeroplanes for Agricultural Work 


EQUIPMENT FOR AN-‘EXPANDING INDUSTRY 


for agricul purposes, such as spraying and dusting, 
believe that in time the aeroplane, like the tractor, will take 

its as an accepted tool on farmlands and plantations the 
id over. But, unlike the tractor, the agricultural aeroplane did 
hese of starting life as a specialist vehicle. 
Operations from the early 1920s to the present day have been 
conducted wih converted passenger fitted with special 
equipment (boom and gear, or hoppers) enabling them to 
jenn on Daur Today there are thousands of such converted 


aircraft flying—mostly in the United fackohe but with an 
ciable quantity in the | (particularly New Zealand) 


"Tice sesicue who derive a living from the operation of aircraft 


By a Special Correspondent 


umerically, the Piper PA-18-A (Super Cub) is the foremost 
agricultural aircraft in service today, with an annual export pro- 
duction of over 450 units. This aeroplane is inexpensive, it can 
carry its own weight in chemicals, and is a fully proven type based 
on 25 years of Cub experience. 


The backbone of American agricultural flying, however, is th: 
much-reworked Stearman, now > eee with metal “ lift” 
wings, a 450 h.p. engine and highly-developed specialis a 


Stearmans have formed the basis of several new yon a air- 
- and conversions are offered by a number of companies in the 
Aerial operations in New Zealand are perhaps the most publi- 


. ty) 576 | 
(Lett) Piper Tri- | 
Ad Pacer; (below) 
Lockheed JetStar; 
(right) the utilizo- 
tion pattern of (A) 
multi engined, (B) 
 twin-engined, (C) 
____ single-engined with 
three or more seats, 
> 1966. 146 1948 SO WS2 154 156 SE 1966 
: | 
; ightness of control so that he can make frequent take-offs, turns img 
: and landings without undue fatigue. Also necessary are a reason- 
able standard of cabin comfort and full protection against the 
: 
What are the characteristics of an ideal agricultural aeroplane? ; 
It must . cheap and safe; it must be oe and — of 
operating from small, rough landing strips, and it must be sim; 
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cized in the Commonwealth, and here agricultural users have long 
urged — manufacturers to develop new aircraft tailor-made 
to meet their 


crops. 

The operators’ demands have been met with the Auster Agricola 

and the Percival E.P.9; both machines are now in operation in 

New Zealand and the the manufacturers also expect to find a ready 

market in Australia and many other countries. Each design shows 

a specialist approach to the task in hand. the problems 

peculiar to agricultural work aircraft that have to be tackled are 

6 the combating of the corrosive effects on the aircraft structure of 
chemicals carried, particularly when the dry materials become 

wet. Elevator and rudder control cables in both aircraft, for 


and . The Agricola, on the other hand, is 
more y tailored to agricultural needs. made ts debut 
cme © Se Fletcher, which also made its t in 
ew 


used in an 
agricultural réle. This aeroplane is particularly for opera- 
i i cation rates are required and the ability 
important. One British company, Crop 
Culture (Aerial), Ltd et Nee Tigers in its fleet 
for two years and plans to use them again next season. 

Another type of aircraft which has had a part to play in agri- 
other factors, om ew are in u helicopters, such 
as the Bell 47 and the Hiller 360s and 12Cs operated by Fison- 
ee the largest industrial helicopter operators outside 


| protagonists claim that on every count but cost the 
: rotary wing scores over the fixed wing for aerial spraying. 
them the Kingsford Smith PL-7, the Transland Ag-2 io 
developed “on the spot” from direct agricultural experience), the 
Czech | and the Dutch HA-001; but little information is 
yeta to show how are peoving thei worth. 
ahead, is coome t the small, versatile aircraft 
will be in greatest demand, since capital for initial investment is 
still hard to come by in this growing and still new industry. At the 
same time there will undoubtedly be a place for larger machines of 
Bristol Freighter or Boeing KG-97 size, both of which have been 
used in the past for operations. There is a growing need 
for more agricul -flying training schools. 
Finally, the equipment fitted to the aeroplane is as important as 
the aircraft aircraft itself in establishing a sound economy for icultural 
work. Until recently, crop-spraying machines were fitted with 


three nations. (Top) the Italian Meteor 55 Cargo 
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rudimentary boom and nozzles which showed little improvement 
over the type towed behind a tractor by the farmer and, in the 
fertilizing and dusting réles, aircraft hoppers have often lacked 
efficient ——. a chemicals have had to be diluted 
to = ‘or the shortcomings of application techniques. 

One significant departure in spraying equipment is the Micro- 
nair rotary atomizer developed by Britten-Norman, Ltd. This 
produces uniform droplets to a finely controlled diameter, thus 
making i ‘Fined to cover larger acreages efficiently with a given 
oo, uid. Such equipment can be fitted to any agricul- 

po wn he Lg and has already been exported to operators in most 
Deve! ind, together with 

with improvements in 

chemical formule and the increased availability of aeroplanes 

designed specifically for agricultural work, promise well for the 

future of this vigorous and expanding branch of aviation. 


dressing rather than spraying. This work is big business and 4 bi 
accounts for many more hours per year than the local airlines and ee 
flying clubs put together. Two years ago, in nearly 85,000 hours’ a Ms 
flying, 405,000 tons of superphosphate, lime and basic slag were peony 
dropped in addition to nearly 400,000 gallons of sprayed chemicals a 
instance, are left exposed so that they can be easily inspected and 
cleaned, and the structures are of welded steel tube with fabric 
covering aft of the hopper. The Agricola’s control cables are 
Bearing in mind that in many parts of the world agricultural 
work is seasonal and sporadic, the E.P.9 has been designed to 
fulfil a dual réle as an a tural aircraft and a utility freight 
| 
=. 
/\ 
= — 
Vy 
tanker, and (below, left and right) contemporary British rivals, the 
‘hie 
be 
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BUSINESS AND 

TOURING AIRCRAFT 
GREAT BRITAIN 


Auster 
preening and 


Agricola 
spraying, dusting, 


agricultural duties, i fence-dre > 
supply-dro , baiting light f 

Welded tu r-steel a with fabric 
covering, is used for the fuse! hopper- 


filling trunk is located behind be pilot in order 
t of is two-seat pas 
sage forthe carping 
crew. The rear fuselage is tye 
the ingress of dust or spray fluids which, the 
makers observe, can easily lead to tail heaviness 
and dangerous 1 characteristics. The con- 
trol to tail unit run outside the 
fuselage and are protected by a tough nylon 
covering 
The cockpit is of very sturdy 
to afford maximum protection, particularly in 
the event of the aircraft turning over. Visibility 
is exceptionally gooc, and once the canopy is 
closed the cockpit is completely sealed, to pre- 
vent the admission of spilt dust. Wing con- 


Auster Atlontic (Continental E-185-10). Shown without wheel fairings. 


FLIGHT 


Current Types Reviewed 


makers to have the absorption capacity gener- 
ally associated with deck-landing fighters. 
¢ 240 h.p. Continental O-470-M engine 


_has a special Auster-developed cooling 


claim, 
the amount of power being 
engine. The system for air is particularly 


for cooling. electric starter is fitted and as 
a safety measure no battery is alae 


ins! if requir 
After flying the first Agricola last year a 
representative of Flight wrote : I spent 
t in close formation with the 
Auster Aiglet while air- 
pe - s were being taken. This 
formation fi after only a few 
in the ait y impressed me. 
The aircraft was stable but responsive, easy to 
handle and practically free from trim changes. 


. 


ad 


Auster Alpine (de Havilland Gipsy Major 10). 


tilizer across the airfield in a matter of seconds 

at 70 m.p.h. and could trace no trim or contro! 
changes during that time. After one and a half 
hours in the air I was com ly confident 
of the machine and not at all fatigued.” 


Atlantic A brand-new Auster to be marketed 
in 1958, the Atlantic is a four-seater with nose- 


Interior of Auster Atlantic Windsor de Luxe. 


wheel Be 
oe hich is styled Wind- 
budget” Winchester, with less extensive equip- 
ment, the precise nature of which has not yet 
been announced. 


The Atlantic interior was available for 


trally f ither lef i 
y for either left- or 
and below the facia is the yo parking lever 
for the diferentially operated hydra 

equipment is built-in; oy 
on the stand was an eyes with a Broadcast 
range Model L.F.R. 


the normal Auster of welded steel 
but the horizontally opposed Continen 

E-185-10, spatted tri i wider 
it am 1 fuselage give the Atlan- 

tic an entirely erent from pre- 
Auster aircraft. mainwheel spats 


fi 


Fos 


4 
| 
| 
prevent contamination from chemicals and, as 
in the case of the fuselage, breathers are fitted 
i to counter changes in atmospheric pressure. 
| An hydraulically damped, wide-track (14ft 4in) ] 
i undercarriage is fitted and is claimed by the 
exhaust gases control the flow of cooling air f oy 7 7 
the large ducts. At all times, the 
ctive durin lling Om the ground (¢.g., 
whi st loading 4 wher ram-air is ovailaitic ee 
struction 18 all metal, with fabric covering t Seyi 
of the spar. Wings and ailerons are sealed to a —~ 
eg 
— 
q examination, for the first time, at the recent 
> S.B.AC. Display, and Flight commented in 
these terms: “ cockpit, perhaps for the 
first time on a British aircraft, has been styled 
appeal, result is very 
ace facia is a central blind fying panel flanked by 
a manifold pressure gauge, tachometer, cylin- 
4 fae" vacuum ga ammeter Pp il-trim 
- positions for left-hand, right-hand or both = 
netos. in addition, there are controls for vart- 
able in tensity instrument cabin air 
conditioning (including a blower fan), a ci 
Auster Agricola (Continental O-470-M). lighter, coat-hangers and so on. The throttle, 
: mixture and pitch controls are mounted cen- 
3 
Z <= rece ra ows 
| Zo 
#«carry the ing lamps and entry step 
< y ~ the nosewheel is steerable.” 
( % Standard equipment of the Windsor de Luxe 
- imcludes hydraulic brakes, parking brakes, 
peller, generator, starter, yer 
u tery; with foam 
— | choice of colour blends. Controlled heating 
vidual ashtrays; map pockets; variable-inten- 
¢ instrument panel; parce! 
jor engine can be of the Series 1 
Series 10 (145 h.p.) rating. Dual 
controls are fitted. The interior is upholstered 
J 


in hard-wearing material which tones with the 
room between the front and rear seats, and a 
transparent roof and large windows afford a 
wide field of view. There is a compartment 
— the rear seat for the stowage of per- 
luggage. Maintenance costs are very 
= and four persons, or their equivalent, are 
carried for one hundred miles in one hour on 
about 74 gallons of petrol. 
Alpine This Auster type has been specially 
developed for operations from high-altitude 
fields in hot climates. Essentially it is a com- 
bination of the Aiglet’s fuselage with the 
Autocar’s wings; but other modifications, in- 
cluding more effective ailerons, have given it 
quite outstandingly good handling qualities 
and a degree of comfort superior to that of 
earlier Auster models. Though the Autocar 
has a capacious cabin and large payload capa- 
cy, in tropical climates and at take-off 
altitudes these often cannot be fully utilized. 
The Alpine’s rear-cabin accommodation is 
therefore scaled down while the large wing 


excellent for such operations. Yet the Alpine 
is more comfortable, for the front seat gives 


cabin ber of the Aiglet is also retained means 
that two large people can be very comfortably 
seated. A rear bench-seat will accommodate 


Nr. Leicester. 


Aviation Traders 

Aviation Traders ( i Ltd., 
clared ame markets to be Id 


tive operation, and they state requirements as 
follows: (a) low initial cost; (b) ease and sim- 


ity of maintenance, coupled with 
ability; (c) high versatility in ra’ ; (d) ability 
to use airfields of restricted | uneven 


enable carriage a few people in luxury; 

larger number of comfort; freight, 
or combination 


m.p.h. with pure-jet engines in an endeavour 
to save time. The truth, however, is that the 
business operator cannot ex with un- 
en equipment which at t will only give 
speed with short range and a relatively 
time on a particularly restricted 

¢ pure-jet ~speed trans; yet 
to be saved in carvioe, lot alone 
feederline service, and certainly will not be 
experimented with by the majority of the busi- 
ness operators until it has been proven beyond 


and | of their 

with en equipment, have established in the 
last decade (and re will in the next 
decade) new patterns of aircraft operation. 
They are not T4-71* the same limitations 
as the airline operator, in 
disadvantages are a ent. Among these 
in many instances, the absence of large do 
tenance and engineering workshops—which 
highlights the necessity for the equipment they 
ease of maintenance and sim- 


the up-to-date equi t which is now 
must give the ibility of use to meet 
the established pattern, but to an even greater 
degree and at a lower cost. In this regard the 
advent of the turboprop, in its now well-tried 
and proven form as the Rolls-Royce Dart 
RDa.6, is giving the best of all worlds to the 
business operator without risks being taken. 

“The business operator is now at the 


travel, represents a great advance on Fen 
which these operators have had. On this 

they can with confidence embark upon a decade 
of turboprop travel flying at 300 miles per hour 
in safety and comfort, and yet economically. 
At the same time, in the Accountant, they 
have the ability to fly the relatively long range 
of 2,500 miles non-stop. 


“To meet the yn requirements the 
Accountant has been designed, and the cabin 
will allow 8/10 passengers to be carried for 
the maximum range of 2,500 miles, flying at 
25,000ft at 300 m.p.h. At the same time the 
floor has been stressed for freight. ae 
the aircraft can carry up to 28 passengers in 
comfort.” 
Civil Prentice Now being completed at 
Southend are ten of a substantial batch of ex- 
—— Percival Prentices. The type has been 
cleared for a transport cat C. of A. Aero- 
batic aircraft can be supplied if required. The 
manufacturers emphasize that the Civil 
Prentices meet the requirements of B.C.A.R.51, 
and a stickshaker device is fitted. 
The modified aircraft are furnished in red 
Vynide with white piping as four/five-seaters, 
with adjustable front seats and a bench- type 
seat at the rear in which smoking may 
permitted. The standard colour scheme is 
silver with a red flash, but trim and finish can 
be yg tny At a selling price of 
£1,825 the Prentice is = with four- 
V.H.LF., and cockpit covers, 
landing and navigation lights, control locks, 
(E ), Lid. 21 
uiation ngineering 
Wigmore Street, London, W.1. 


Sycamore As an executive helicopter the 
Sycamore has a fully upholstered bench seat 
for three ie a against the rear bulk- 
head of the cabin. A carpet is laid, sound- 
proofing is installed, and the starboard rear 
is — a e-window panel 
a door. The 

makers c thet oe See Sycamore has the par- 
attraction, for passengers, of being 

——~ A free from vibration. They also 
make the point that the passenger seat, beside 
the pilot, gives an excellent field of view for 
occasions when it is necessary to make use of 
*s local knowledge for 


a pass guidance. 
Bristol Aircraft, Ltd., Fi House, Bristol. 


Bristol Sycamore (Alvis Leonides Mk 73). 
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ant (two Rolls-Royce Dart 
re, 
“a 
a poweriul engine are retained, resulting in 
take-off and landing characteristics which are : for ws 
more leg-room and elbow-room than in the oY 
Autocar; and deep cushions, shaped to give Eton 
leasant support to the small of the back, have Bristol Tei 
Auster Aircraft, Lid., Rearsby Aerodrome, 
akOla-lype alrcra 
and executive operators on me Amer 
continent.” They state that the Accountant saute © 
has been produced at a cost far below that 
normally associated with modern aircraft, and Ris 
they consider it to be capable of manufacture : c 
Al h it is recognized that different 
areas of the world present specific problems, 
Aviation Traders see a common pattern execu- 
a 
& 
speed, with low circuit and approach specds; 
| All these requirements they consider to have 
been met in the Accountant. They develop 
their y in_ the following terms: ad | 
“9 has referred to as ‘relatively’ 
high speed. This is important, as there is a 
class will be requiring to fly at 500 
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Dove Describing the “1958 model” of this 
world-famous twin-engined t / 
executive aircraft, the makers rightly refer to 
it as “a limousine on ” As an executive 
aircraft the most favour furnishing arrange- 
ment has four armchairs which can, if required, 
be made into full-i 
couches, a fifth seat-—wi 
a sixth—in the forward part of the cabin. 
the rear is a comfortabiy eq 
partment and tion for tight he iene 
and clothing. Also aft is a large baggage com- 
partment; and there is a second compartment 
in the nose of the machine. The cockpit seats 
two pilots with dual control and radio services. 
de Havilland make these observations on the 
Dove as an executive aircraft: “A multi-engined 
aircraft is a necessity for most duties of this 
kind, and it is important that comprehensive 
navigational aids be installed to permit safe 
operation which is not comeeey restricted by 
weather. Few aircraft available today == 
highly reputed builders combine these basic 
requirements in a vehicle suitable for a small 
party of four or six passengers, available at a 
moderate first cost and offering the ro nn 
of low operating cost and maintenance expense. 
The Dove is indeed outstanding in this par- 
ticular category for it is entirely modern in 
conception and detail specification and is backed 


by a world-wide distributing and servicing 
ization. 
rrying four 1s and baggage and 


a crew of two the aircraft can make non-stop 
journeys of up to 880 miles in instrument flying 
conditions and with a fuel reserve sufficient for 
one hour’s stand-off; alternatively, with six 
c and the same fuel 


is 179 m.p.h. and the fuel consumption is no 
more than about 27.3 Imp. gal or 32.8 U.S. 
gal per hour. At slightly higher fuel consump- 


tion the aircraft cruises at 202 m.p.h. 
“Such a performance proves useful to a great 
many individuals and business houses, and 


de Havilland Dove (two D.H. Gipsy Queen Series 70 Mk 2). 


Heron The four i Heron is available 
in three executive layouts. The Executive 
Special the Executive de Luxe versions 


and 
have divided cabins, the former © ounge and 
larger cupboard accommodation, a lounge 

a small additional forward compartment. 
Executive version has a large 
vidual cabin. 

The makers differentiate between the three 


Special interior was devised in response to a 
demand for a private single cabin to which the 


papers, ing, etc., as well as cupboards for 
is also a luxurious travelli 
com; t for four 


up to four people 
t. Alternatively it a comfort- 
able con 
leading forward 


id. An additional hold is 
nose below the crew’s com- 
t. The large windows ensure a well 

ted interior. 

“The Heron Standard Executive furnishing 
arrangement is a simple one in which the main 
cabin is undivided. This is preferred when 
the owner envisages that for the most part the 
vehicle will be employed for party travel by 


Edgor Percival E.P.9s (Lycoming GO-4808). Below (right) hopper louvres and doors of E.P.9. 


— 


a= 
| FLIGHT 
de Havilland Heron (four D.H. Gipsy Queen Series 30 Mk 2). 
‘ | 
g¢ numbers of ve aircraft have been inf 
personal service for several years in many | 
Below, couch in Heron Executive Special. 
small staff compartment is conveniently 
further stowage accommodation. 
; “The Heron Executive de Luxe proves a 
‘ satisfactory arrangement for the owner who 
mo secutive visualizes holding business talks—while flying 
| in groupe, in cach room 
, “ be conducted in two groups. In each room 
. owner may retire and in which he may have there is spacious and comfortable seating, and 
ample accommodation for personal or business the tables can be arranged as desired—full- 
§ width if needed. The chairs are adjustable 
} instantly to the reclining position. Alternative 
: cabinets for refreshments or for office files are 
; hai idee cabin 1s ated forward for radio navigation § fitted. The wardrobe behind the wilet com- 
; a. or for use as a galley for preparing refresh- 
‘| ments. The four-seat is suffi- 
ciently large and comfo: for 
ae travel, the adjustable armchairs being of full 
: size and well spaced. The folding tables enable 
business discussions to be conducted, with 
convenient access to the bureau in the forward 
: : = cabin; and meals can be served with case. The 
owner's private forward cabin has a pe-manent 
couch on the port side which may serve as 


gers 
ith 


Flr 


In the first of these issues the design philo- 
a ~ was presented, and the following are 
extracts :— 


aerial fertilizing; (2) anti-pest spraying; 
deer ( 


as possible on a given size of and having 

cardinal points of icultural-aircraft 
design must include the safety of the pilot. 


8 


the 
standard 45 drums of petrol o 
“An important factor when moving 
site to another on 


this appears 
suitable to combat the corrosive effect of 


— 
Edgar Percival Lid., Stapleford 

Tawney 

Hunting Percival 


this extract 
from an “open letter” addressed by the makers 
to an imaginary businessman: “But are the 
national airlines in fact the quickest and most 


and perhaps to continue with your wo’ 
go? And is not much of your time wasted by 
the necessity to resort to surface to 
reach destinations often far beyond 
terminals? You must often ha 


Hunting Percival Executive President (two Alvis Leonides 503). Below: 


mate” fifty orders for the agricultural version 
and about half that number for the crop-duster. 
A recent fitment is a Fai metal propeller, 
which improves take-off ormance, and disc 
brakes can be fitted as an optional extra at a 
cost of £80. 

Practically the whole Ti Moth structure 
is retained intact, and Moth spares, 


which are available almost ev here, can 
therefore be used. The life of the 
engine is 1,500 hours, and overhauls cost £150. 

Jackaroo Aircraft, Lid., Thruxton Aero- 
drome, Thruxton, Andover, Hants. 


Typical interior. 
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eae some sengers, and a smaller fore cabin seats two ys 
of the fertilizers and in agricultural others. Telephones can be fitted if required 
<a work. With light-alloy skin covered structures for communication with the cockpit. Ae 
the corrosive effect of the fertilizers used is Pa. ior 
gives an entirely unobstructed cabin root and 
in of course, to sn 
Cee overall length of the interior is 20ft 0.75in 
and the width is Sft 6in. The height is 6ft 
Executive President The thinking behind the availa is 
es, Sf 2in by 4ft Sin. 
fi Aircraft, Ltd., Luton Air- 
: The de Havilland Aircraft Co., Ltd., Hatfield, | convenient means of personal travel for your- i. 4 
Herts. self and the = members of your staff about orks 
the comtipent Europe, and guts further Jackaroo Aircraft 
afield ey are speedy comfortable, it acheseo i 
Edgar Percival is true, but do they fully meet your urgent need — DAL Tiges Mone ry 
tl E.P.9 Although desi primarily for agri- %_ travel where you will and when you will, the cheapest four-seat aircraft in the world. = 
{ cultural woth, the EPS is suitable for many Alternatively it is available as an cpricuioant ae 
other types of operation. It can, for instance, machine and this version and the four-seater pes 
- 
covered, as are flaps and ailerons. Steel tubing seats and qubin tap the of 
carriage can ve. a in case our- 
cities of — Flying controls are fully seater. Cost of conversion kit in either 2 
» are equipmen 
_ The construction of the aircraft was described uw, 80 that you car and present planned production is for three a 
i characteristics were discussed; and an account at your bidding, will carry you from point to doubled cy give as “a conservative esti- iE 
i of production methods was given in the issue point over a far-epread choice of greater and f 
of April 5 last. smaller airfields, including many unrecognized 
by the major airlines... .” 
In standard form the Executive 
“For New Zealand [where Capt. Edgar *° mmodates up to six passengers in the single hikes 
Percival, the designer had made a first-hand ty 
vided, together with a refreshment buffet. All 
passenger seats are adjustable to a semi-reclining 
om herds deer); not required. In the nose and rear are 
4) opping ‘ence-posts encing 
material in the mountain country; and (5) trans. for luggage, the latter being accessible 
port of wool bales from remote mountain areas. i 

“In addition to meeting the 

uirements of carrying as good a useful load 

Zealand can be considered more hazardous than 
been m argument in : 
the best position for the pilot. many eizcraft \ 
at present used for fertilizing, the pilot is 
and the load. As a result, he is the ‘ham in the 
sandwich’ in the event of a crash following 
engine failure during take-off or climb-away, 

the pilot sits on a level which is above 

“From the combination of the aircraft con- pal 
figuration and the pilot’s position, a voluminous 

m we E.P.Y, a gro crew of three 
persons can be carried in addition to the pilot 
and the hopper. 

r Capt. Percival further told Flight: “Because \ : i area 
I was designing an aircraft that had a more se —— Pn ae 
universal application than for fertilizing and 
case. After due consideration I decided that 2 
without doubt the high-wing layout was most >< 
suitable for agricultural and rough-country ay 
work; and because of the high-wing layout we A 
were able to make use of light-alloy wing cover- 2 
ing, since the fertilizer or spray chemicals were - pu 6 . : 
x 
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Business and Touring Aircraft ... 
Vickers-Armstrongs 


Viscount Executive The degree of comfort 
which can be achieved in the executive version 
of the Viscount turboprop transport is illus- 
trated. by a p ph on this page. 

the users of the Viscount in this réle is the 
Brazilian President; and we can do no better 
than quote from an article in our American 
contemporary Aviation Week concerning the 
utilization of this aircraft :— 

“In addition to being a high-speed transport 
for the President and other top government 
officials, the Viscount also is serving as a means 
of checking out Brazilian air force flight and 
ground crews in turbine transport operation. 
Providing these tangible assets, the turboprop 
transport also serves as an important public 
relations conversation piece and a crowd col- 
lector wherever the President goes. 

“President Kubitschek has been averaging at 
least six flights ee in his Viscount since 
he received it early this year; there are periods 
he will use it three four times a 
busy week. Because of Brazil's size and lack 
of adequate surface transportation, this country’s 
politicians have to use aircraft instead of = 
traditional train in stumping the interior. Also, 
the President is promoting establishment of a 
new capital, located in the interior, c 
Brazilia, where he has had a special ~~~ 
— installed so that he 
requent week-end trips publicizing major 
re- -location plan. 

rations cost of the Viscount is reported 
to be slightly over that of a Convair 240, but 
less than for a Convair 340. The air force 
technicians, who fly and maintain the execu- 
tive Viscount, say that it has an average cruising 
speed of 310 m.p.h. and it can make flights to 
virtually any spot in Brazil or South America 
with only one stop. Performance is such that 
it can carry the President and a party of 24 in 
and out of small fields such as Santa Maria, 
Rio Grande do Sul, which has a 4,264ft run- 
srellation p a Douglas DC-6 or Lockheed Con- 
8 tion probably could not operate safely. 
“Whenever the President wants to reach a 
spot in the interior where the field is too small 
for the Viscount, he flies to the nearest large 


an 

air force Douglas C-47. He has found that by 

using the Viscount as a ‘trunk-liner’ and switch- 

ing to smaller aircraft when needed, he gets in 

two or three times as much travelling as he 
previously did when using slower planes.” 

Future models of Viscount be capable 


appeal to executive operators. 
Vickers-Armstrongs (Aircraft), Lid., Wey- 
bridge, Surrey. 


Widgeon Asa 
side in the rear of the soundproof cabin gt 


one alongside the pilot. The windows and 
doors are large and soundproofing reduces 
removed when the aircraft is required for 
other than passenger-carrying. A baggage 
compartment is located in the rear fuselage 
structure. The rotor blades can be folded 
backwards to reduce storage space. 


—e equipment can be fitted to 


Westland Aircraft, Lid., Yeovil, Somerset. 


Above, Jackaroo (D.H. Gipsy Major 1). Below, Westland Widgeon (Alvis Leonides 521/1). 


; 


Below, Vickers-Armstrongs Viscount 764 (four Rolls-Royce Dart 510) for U.S. Steel. Above, interior of Standard Oil Viscount 765. 
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16 passengers take-off from a 


—---------------9 


ground run of only 100 yards Fe 


~ 


Two Alvis LEONIDES engines provide 
the power plant for the Scottish Aviation 
Twin Pioneer— introducing dependable, 
economic air transport for previously 
inaccessible territories where mountainous 
or other conditions do not justify 
capital expenditure on large airfields. 


| ALVIS LEONIDES Aero Engines a 


ALVIS LIMITED COVENTRY ENGLAND 
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I should like to say a word about the 
future of the Royal Air Force... The introduction 


of new weapons will be a gradual process, 


extending over a good number of years, and even 
then there will still remain a very wide variety 

of roles for which manned aircraft will continue 
to be needed. | therefore hope that young men who 
have the ambition to be pilots, as well as those who are 


interested in new technical advances, will continue as 


before to look to the R.A.F. for a fine and useful career. 


MINISTER OF DEFENCE, APRIL [6TH 1957 


Flying 


THE NEED FOR PILOTS, navigators and air electronics officers is as urgent as 
ever... and the career prospects no less promising. Weapons change, tactics 
change, but the role of the Royal Air Force today remains the same. 


MORE OPPORTUNITIES— NOT LESS 
To a young man ambitious to fly, and with 
the ability to lead others, the R.A.F. offers 
a fine and useful career. Men of high 
quality are required to fly the V-bombers, 
fighters and high-speed reconnaissance 
and transport aircraft. Even for those 
functions where unmanned missiles will in 
time give the answer, manned aircraft must 
continue in service for a number of years 
yet. Moreover, manned aircraft will a/ways 
be needed for those functions to which the 
human brain in the air is indispensable. 


And, whatever new instruments of air 
power are evolved, the R.A.F. will always 
need men of initiative who have been 
trained to master the problems of the air 
in the air. For such men this is a time of 
opportunity. Not only can they fulfil their 
ambition to fly for as long as they serve. 
They will have the chance of a full and 
satisfying career. Aircrew do much more 
than fly. They are often seconded for other 
important work in Britain and abroad. 
Variety is more than ever the essence of a 
career in the R.A.F. Whatever a man 
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becomes—pilot, navigator, air electronics 
officer—there is no limit to what he may 
achieve. Quality counts. There is, and 
always will be, room for good men. 


A SURE FUTURE-—-GOOD PAY 


You can join the R.A.F. through the 
Direct Commission Scheme, confident of a 
permanent career right up to pension age 
Or you can choose a twelve-year engage- 
ment with the option of leaving after eight. 
If you leave after 12 years you take back to 
civilian life a tax-free gratuity of £4,000! 
Alternatively, there is a five-year Short 
Service Commission Scheme, and for 
University Graduates, a special four-year 
Short Service Commission. Whichever you 
choose, the pay is good. At the new rates, a 
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The advent of the stand-off bomb (air-to-ground 
missile, for despatch several hundred miles from a 
target) actually enhances the vital role of the Valiant 


r electronics 
vhat he may 
ere is, and 
men. 


ID PAY 


through the 
ontident of a 
pension age. 
year engage- 
g after eight. 
take back to 
y of £4,000! 
>-year Short 
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new rates, a 


Flight Lieutenant of 25, can draw, with 
‘ull allowances, about £1,500 a year. 


HOW TO FLY WITH THE R.A.F. 
‘ou must be between 17) and 25 and 
bsolutely fit. You must have General 
ertificate of Education or Scottish Leav- 
ng Certificate or their equivalents. You 
ust be able to lead others, and you must 
ave aptitude as well as enthusiasm for 
ying. If you feel you have all these 
ualities, write at once for details of the 
>hemes of entry and an informative book- 
et, to the Air Ministry (FRSa), Adastral 
ouse, London, W.C.1. Give date of birth 
nd educational qualifications. 


the 


RESPONSIBILITY. To fly with 
R.A.F. is to work with the most depend- 
able men in the world, confident and well 
qualified for each of the many calls on 
their skill and initiative. 


and other V-bombers for many years to come. 


ADVENTURE. R.A.F. personnel were 
aboard the M.V. Theron as she returned 
with the advance party from the Common- 
wealth Trans-Antarctic Expedition, on the 
23rd March this year. 


The Royal Air Force & Flying ...and a career 
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Technical service to the aviation 
industry is part of the Shell tradition. 
At the Shell research laboratories 
in the United Kingdom, the Netherlands 
and the United States, teams 
; of specialists — engineers, chemists. 
metallurgists — are constantly 
at work anticipating the fuel and 
lubrication requirements of the 
aviation industry. 


Shell Research guarantees Shel! Quality 


Shell Research 


in the Service of Aviation 


| 
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AUSTRALIA 


engine, has twin tail booms, a nose- 
wheel undercarriage and a 45 cu ft tank for 
top-dressing or crop-spraying chemicals. The 
forward section o f consists of a 


carried on two four-inch-diameter tubular steel 
booms projecting rearwards from the rear face 


iH 
HE 


gi 
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Kingstord-Smith PL-7 Tanker (Armstrong Siddeley Cheetoh X). 


de Havilland Agricultural Beaver (Pratt and Whitney R-985). 


ERMANY 


Pp. engine. single post 

i the middle of sharply swept windscreen 

es as a crash pylon. Both 
themselves upward i 
access is gained by climbi 

and on to a footstep on the 


Dornier Do 27 (Lycoming GO-480). 


After his air test Flight’s ive sum- 
marized his impressions as fohows : “The out- 
standing feature of the Do 27 is its slow-flying 
behaviour. It is not only fully manceuvrable 
at 40 kt, ing an ample reserve of power 
for an immediate climb, but it is actually 
pleasant to handle under these conditions. It 


really feels absolutely right to be s along 
at 40 watching one’s amble 
across the fields underneath. The stick can be 


pulled straight back to the stop and, provided 
the tailplane is not seriously out of trim, 
nothing untoward will happen. The turning 
circle is remarkably small, and is very greatly 
decreased by application of flap. The Do 27's 
flying characteristics are, in fact, as distinctive 
as its appearance.” 

Dornier-Werke G.m.b.H., Friedrichshafen 
a.B., W. Germany. 


welded mild-stee! tank forming a hopper and 
carrying all main loads. The forward face of 
the tank carries the engine-mounting frame and 
nosewheel boom; to the rear face is attached 
the rear-fuselage cone containing cockpit and 
fuel tank. The rear-fuselage section is fabri- 
3 ig ae mainplanes are of welded steel tube and fabric- ree? 
spray-booms are built into the traling edges 
with provision for a large number of s d 
for the upper mainplanes, and the 
ailerons are fully slotted. 
The fabric-covered steel-tube tail unit is 
tank unit. Twin fins and rudders, across the 
7 top of which the tailplane is carried, are \ / 
. 
ae ro in the down position and the flaps fixed at < 
a Kingsford Smith Aviation Services 
Lid, P.O. Box 11, Bankstown, N.S.W., 
CANADA 
de Havilland Canada Do This very remarkable four-seater was 
Re. ee The mak ibe this the subject of an air test in our issue of June 14 feos 
Agricultural Beaver ers descri : 
as a “triple-duty” aircraft in that it combines It wat, auch for tlow 
the functions of spraying, fertilizing and supply 
dropping ~~ for safe manceuvring at very low 
Chemical fertilizer or seed is discharged under 
gravity through a chute. A roof hatch faci- 
tes rapid loading and the average time 
between landing an empty aircraft and its take- 
off, fully loaded, is 65 seconds. At this rate, 
te “eo density of coverage is governed by the Td, 
- (ae aperture of the chute door, which can be ae 
oe an selected by the pilot according to requirements. 4 
release catch which can be tripped from a 
“tg ares button on the pilot’s control wheel. Fuel and re 
electrical services in the vicinity of the chute 
are encased in stainless conduits. If necessary 
a push-button switch on the left horn of the 
steering wheel releases, on depression, the jet- 
a tison doors of the hopper or of the spray fluid = eige Bec 
bag. The jettison gate will dump entire “a lead 
of the spray booms are fitted with ICD rotor 
wire brushes which disperse the fluid in drop- 1. 
lets. Valves at the rotor heads permit variations 
minute and ice of suitable droplet size is 
afforded a variety of brush sizes and ‘ypes 
= and fans of various pitches and capacities. 
coverage per acre varies with altitude, speed, 
and flow ing; for at 25ft altitude 
ond on of , the swath width 
would be 120ft and the coverage would be 
}-gallon per acre for a flow of seven gallons 
a 2S per minute. The spray kit has been designed Pe 
rapid installation or removal. 
a The de Havilland Aircraft of Canada, Lid., : ] iat 2 
Postal Station L, Toronto, Canada. » 


Top, Boisavia Mercurey (Lycoming O-320). Poul Aubert Super Cigale (Lycoming O-320). 


Business and Touring Aircraft ... 


FRANCE 


Paul Aubert 


P.A.204 Ly Super Cigale This eyeable high- 
wing monoplane is powered with a Lycoming 
engine of 150 or 180 h.p. A four-seater, it has 
a soundproofed cabin and is of all wood con- 
struction. A constant-speed Hartzell propeller 
is standard. 

Several Super Cigales have been completed 
and a number have been supplied to the Air 
France Aero Club. 

Avions Paul Aubert, 6 Square Debussy, 
Paris XII, France. 


Mercurey The latest version of the Mercurey 
four-seat high-wing monoplane is shown in a 
photograph on this page. It has a Lycoming 
150 h.p. engine, whereas most of the earlier 
Mercureys SNECMA Regniers. The 
wooden wing has a stressed plywood skin and 
the fuselage is of welded steel tube construction 
with fabric covering. Dual controls are fitted 
for the occupants of the front seats and there 
is a baggage compartment aft of the sound- 
roofed cabin. 

260 Anjou Of five Anjou twin-engined low- 
wing monoplanes constructed to date, one is 
being prepared to take Lycoming engines in 
place of the SNECMA 4 LO2s installed in 
the other examples. The first Anjou flew in 
June 1956 with the French engines. The essen- 
tial characteristics of the desi will be 
gathered from the photograph. © wing is 
ef two-spar metal construction, with metal 
covering except for two inter-spar areas, where 
fabric is — ¥ The fuselage is of steel tube 
construction and is partly metal and partly 
fabric covered. Seating is provided for four 
or five persons. 

In conformity with the most modern Ameri- 
can practice, the engine can be fitted with 
wing-tip fuel tanks, which increase the range 
to over 1,200 miles. 

Société Boisavia, 11 rue Pierre-Brossolette, 
lory-sur-Seine, France. 


Max Holste 
Broussard In civilian guise the Broussard can 
serve as an agricultural aircraft or executive 
icle. In many respects it r 
D.H. Canada Beaver, the principal external 
difference being the Broussard’s twin fins and 
rudders and its spring-steel undercarriage 
made under American licence. The Pratt 
Whitney R-985 450 h.p. engine, driving a 
Hamilton Standard constant-speed propeller, 
provides an ample reserve of power for 


operation. Equipped for passenger. ing, 
controls are provided for the front pair. 
Super Broussard MH-250 Ten of these 
interesting twin-engined aircraft are being 
built. Two of them will be retained for develop- 
ment and demonstration work and the others 
are already committed by civil and military 
orders. The first example should fly next June. 
A full-scale mock-up of the cabin was shown 
at the Paris Salon this year, and on that occa- 
sion Flight reported: “A major feature of the 
MH-250 is that it is intended from the outset 
to take either Pratt and Whitney R-1340s of 
600 h.p. or turboprops of equivalent power 
(Turboméca Bastans). All piping and contro! 
tuns are adaptable to either powerplant, and 
the change-over can be madé with the mini- 
mum of modifications. Despite its bush-fiyi 
operational réle, the MH-250 is provided wi 
autopilot (Sperry AL-30) and complete radio 
and blind-flying equipment. The retractable 


Above, Boisavia Anjou (two SNECMA 4 LO2). 
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undercarriage is another unusual feature in 
such an aircraft.” 

Avions Max Holste, 11 rue Gosset, Reims, 
France. 


Morane-Sauinier 


M.S.760 Paris The twin-jet Paris has set an 
entirely new fashion in executive aircraft, and 
fully deserves description in some detail. This 
is no better achieved than by quoting the 
as of C. M. Lambert after an air test on 
of this journal, printed in our issue of 
June 29, 1956. He wrote: “Every now and 
then one finds a of an aircraft— 
one which performs 1 
its intended réle exactly as it ought to. My 
most recent delight was the Morane-Saulnier 
M.S.760 Paris, which I flew in France soon 
after it had returned from its North American 
sales tour for Beechcraft. The aircraft still 
carried its splendid white, blue and red trim, 
and on its nose was a map of the U.S.A., 
showing the route it had fo ed on its tour. 

“From outside the Paris looks well, but 
inside it looks better still. The predominant 
cabin colour is pale grey, with occasional red 
piping. Panels and consoles are all grey and 
instruments are black with white lettering. 
Everything stands out clearly and is easily 

i by distinctive shaping and marking. 

“The four seats naturally take up almost all 
the available space in the cabin and getting in 
without dirtying them with the feet would be 
tricky if it were not for the fact that the central 
arm-rest in the front bench can be swung up 
and forward to expose a long, flat, metal-faced 
footstep. A short ladder can be attached to 
either flank of the fuselage to take the passenger 
up two or three feet to cabin sill level. Once 
installed, the view is excellent in all directions, 
particularly over the nose . . . 

“The sliding plastic canopy is large and can 
make the cabin very hot in bright sunshine, so 
adjustable purple plastic visors are fitted in the 
windscreen bridge for the front seats, together 
with four fully adjustable cloth concertina 
blinds in the roof. So shade is not hard to 
come by; and the addition of a full-scale air- 
conditioning system makes life very pleasant. 
The Paris is, of course, also fully pressurized. 
The canopy is opened or closed by an electric 
motor and the pressurization seal is separately 
inflated by moving a manual control on the 
right windscreen sill. The conditioned air, 
derived from compressor bleeds on the two 


Turboméca Marboré II fw pa is passed 
through expansion turbine heat-exchanger, 
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STOP PRESS 
STOP PRESS!!! 


THE “LAWLEY” JUNIOR DAYLIGHT 
Automatic FILM PROCESSING MACHINE 


Announcing 


Manufactured by 


NEWMAN AND GUARDIA LTD., HARLOW 


FLIGHT 


This machine has been created to meet the most exacting demands for 
“fon the spot’’ Film Processing in Science, Industry and Commerce 


Continuous processing of 16 or 35 mm film in any 
sequence or length. 


Output of finished film from 3 to 40 ft. per minute. 


Development times variable from 60 secs. to 
5 mins. at 2,000 f.p.h.; 2 mins. to 10 mins. at 
600 f.p.h. 


Auto tension drive ensuring loop constancy 
throughout. 


Temperature control at all speeds to withir 
+ 1° Fahr. 


Operating simplicity and reliability. 


Self contained size 40” x 30” x 54” on casters for 
ease of movement. 


Low power and water consumption. Visual 
Thermo-Signals. 

Requires only one power and water connection 
and provision for drainage. 


Precision built, stainless steel throughout wet 
section. 


Designed particularly for ease of cleaning and 


maintenance. 


This machine will be demonstrated publicly for the first time on 

STANDS 71-85 at the TENTH LONDON REGIONAL DISPLAY of the E.1.A. 

at THE ROYAL HORTICULTURAL SOCIETY’S NEW HALL, LONDON S.W.1. 
16th-18th OCTOBER, 1957 


For tickets and full technical information, write to 


TEGHNICAL CINEMATOGRAPHIG 


R EQ U I R E M E N TS LT D s STADIUM WORKS, PORTUGAL ROAD 


WOKING, SURREY Tel. WOKING 2277 
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For fine limit fabrications in all metals - - - 


. - - CLIFFORD PRODUCTS LIMITED. 


IMPERIAL WORKS 


FRIAR STREET, WEDNESBURY 


STAFFORDSHIRE, ENGLAND 
A Clifford Motor Components Company 
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Business and Touring Aircraft . . 


and cabin temperature can be fully adjusted. 

“Jean Cliquet, the Paris test pilot who took 
me up, started the engines with the aid of an 
external battery and activated all the neces- 
sary circuits for instrumentation and radio. He 
taxied out using the steerable nosewheel, set- 
ting a spanking pace down the long, straight 
Villacoublay taxi-way. There was, of course, 
no need to run-up the engines and, after turn- 
ing on to the runway, setting trims and check- 
ing switches, we were smartly away. The 
take-off took 20 sec, the Paris unsticking at 
92 kt with four people up; and by the time we 
reached the end of the 2,000 yd runway we 
were making 150 kt. 

“Cliquet held the aircraft level for a while 
until we reached 215 kt, when he settled into 
a 1,640ft/min climb at climbing power. On 
the way up we engaged hood-seal inflation 
and selected’ air-conditioning with a pleasant 
flow of cool air. Though the pressurized 
atmosphere produced in the cabin is never 
quite the same as plain untreated air, it is 
pleasant to be able to regulate the temperature 
to be just right . . 

“For a demonstration stall the power levers 
were pulled back and the speed fell off very 
slowly. After a long wait we reached 92 kt 
and, with the nose held up at about 15 deg, 
rough airframe buffeting developed into a 
straight stall. With the stick held well back 
neither nose nor wing dropped and the Paris 
continued to lose height in that attitude until 


Below, Morane-Saulnier Paris (two Turboméca 
Marboré I1). Above, the interior of the same. 


Max Holste Super Broussard (two Pratt and Whitney R-1340). 


Cliquet let go of the stick. The aircraft then 
dropped its nose and recovered straight ahead 
all by itself.” 

Having had the Paris demonstrated for him 
by the Morane-Saulnier test pilot, Mr. Lambert 
tried it for himself and wrote as follows: “I 
soon began to enjoy that balance of steadiness 
and responsiveness whicl? is the hallmark of a 
well-harmonized control system. I turned and 
dived and zoomed happily for several minutes 
and then asked somewhat hesitantly whether, 
with four people up, it would be in order to 
try a roll (as a two-seat trainer the Paris is, of 
course, fully aerobatic and spinworthy, but I 
wasn’t sure about such things with four occu- 
pants). Cliquet just gestured briefly and, 
enjoining everyone to tighten his harness, I 
rolled it as cautiously as if I was turning over 
a crate of eggs. I need not have worried; the 
aircraft behaved perfectly, showing no un- 
natural tendency to fall out of the roll or do 
anything strange. I rolled again several times, 
taking care, for the passengers’ sake, to apply 
the minimum of negative g, and felt rather 


Below, Sud-Aviation Gouverneur (Turboméca Artouste !/). 


pleased at performing at least a minor aerobatic 
manceuvre in a jet aircraft carrying four people 
—though not forgetting that “Tex” Johnston 
had rolled a slightly larger passenger aircraft, 
the Boeing 707. 

“T still look back on my trip in the Paris as 
one of the most pleasant I have had in any kind 
of executive aircraft. From the pilot’s point of 
view the Paris certainly deserves every success 
it may achieve.” 

Société Morane-Saulnier, 3 et 5, rue Volta, 

teaux. 


Sud-Aviation 


Gouverneur The Gouverneur is a splendid 
example of a modern executive helicopter, being 
of up-to-date design and having gas turbine 
power (a Turbomeéca Artouste II of 360 h.p. 
max.). The cabin seats the pilot and four _ 
sengers in comfort and quiet, and excellent 
visibility is afforded by the large transparent 
panels. Features include soundproofed uphol- 
stery; carpeted floor; passengers’ seats with 
head-rest and folding central arm-rest; baggage 
compartment under the passengers’ seats for 
two suitcases; and anti-glare curtains which 
slide out of sight in the ceiling. V.H.F. radio, 
dual control, blind-flying equipment, night-fly- 
ing equipment and rotor brake are optional 
items of equipment. 
Djinn Depicted below is the little Djinn heli- 
copter—powered with Turboméca Palouste 
compressor, supplying air to tip jets—operating 
in the agricultural réle. Additionally, the 
makers claim, it is very suitable for forestry and 
conservation work—for controlling flood zones 
and inspecting forested areas as well as for 
animal husbandry and wild-life control. 
Sud-Aviation, 37 Boulevard de Montmor- 
ency, Paris, XVI. 


Sud-Aviation Djinn (Turboméca Palouste). 
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Business and Touring Aircraft... 


UNITED STATES 


Aero 


Commander First certificated in January 
1952, the Aero Commander has become firmly 
established as a business aircraft in the U.S.A. 
and many other countries. The two current 
geoduction versions are the Model 560E and 
el 680 Super. 
Since June of this year the 560E has suc- 


ceeded the 560A as the standard unsuper- 
charged Commander. It differs from all pre- 
vious versions in having an additional 29 inches 
on each wing-tip, and the resulting increase in 
lifting ability confers upon it a greater r 
than that of any other light twin in the U.S. 
Moreover, it is cheaper than the HC 560A, 
ie., the 560A fitted with high-compression 
engines similar to those of the 560E. 

ike all Commanders the 560E has a cabin 
127.Sin long, 52in wide and 53in high. The 
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Aero Commander 680 Super (two Lycoming 
GSO-480-Al1A6). (Below, left) Interior of a 
typically furnished Commander 560. 


available space totals 177 cu ft, into which 
are sormelly fitted two adjustable and reclining 
seats for two pilots and a bench for three at 
the rear. In addition, a baggage compartment 
is provided with a volumetric capacity of 
32 cu ft and a weight limit of 350 lb. Special 
interiors can be provided for up to seven per- 
sons, or for smaller numbers together with 
folding tables or wall couches, or, alternatively, 
the whole interior can be stripped for freight 
carrying. In the latter connection it is relevant 
to note that the door (43in by 26in) is only 
20in from the ground. 

The high-compression Lycoming _flat-six 
engines, each rated at 295 h.p., drive Hartzell! 
three-blade constant-speed feathering and 
reversing propellers. Fuel is housed in flexible 
cells in the wing and top of the fuselage, with 
a total usable capacity of 185.7 Imp. gal— 
56 gal more than earlier Commanders. This 
substantial capacity makes it possible for the 
560E to fly 1,625 miles with a 30-minute 
reserve, cruising at 10,000ft at 55 per cent 
power (182 m.p.h.). Other mechanical features 
include semi-slotted flaps with hydraulic actua- 
tion, “augmenter tube” exhaust stacks and a 
hydraulically retracted nosewheel undercarriage 
with three-piston single-disc brakes. 

The Model 680 Super differs from all pre- 
vious Commanders in having supercharged 
Lycoming GSO-480-A1A6 engines, each rated 
at 340 h.p. While retaining the original 44ft- 
span wing, the Super has the same fuel and oil 
systems as the 560E, and so has comparable 
range (about 1,480 miles at 10,000ft at 55 per 
cent power, in this case giving an airspeed of 
about 205 m.p.h.). 

All Commanders are marketed with any of 
six g-oups of radio and navigation equipment, 
costing from $10,250 to $42,500. Most costly 
equipment includes the Collins 360-channel 
V.H.F., plus dual navigation equipment and a 
Collins Integrated Flight System. Other items 
which can readily be fitted include the Lear 
L-2 autopilot, with altitude control and 
approach coupler, together with Narco D.M.E. 

and Goodrich de-icing equipment on the 
wings, tail and propeller blades. Another 
optional extra is a hassock chair which can be 
folded out to form a bed and contains an ice- 
box or a chemical toilet. A number of Com- 
manders have recently been fitted with weather 
radar, usually the R.C.A. AVQ- 50. 

Total production to date is well in excess of 
600, and the rate of delivery is greater than one 
aircraft per working day. e¢ published a 

rt of an air test of an earlier Commander 
(a series 560A) on December 24, 1954. 

Aero Design and Engineering Co., Bethany, 

Oklahoma. 


Bonanza ‘The current production version of 
this world-wide favourite is the Beechcraft 
Model H 35, powered by an up-rated Con- 
tinental flat-six engine of 240 h.p. Since pro- 


Beech Model 95 Travel Air (two Lycoming O-360-AlA). 


(Below) Beech Model 35 Bonanza (Continental O-470-G). 
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Beech Super 18 (two Pratt and Whitney R-985-14N). 


duction began in 1946 over 5,000 Bonanzas 
have been delivered and, although the airframe 
has not been substantially changed, detailed 
improvements have been introduced annually. 
All Bonanzas are four-seat aircraft provided 
with equipment similar to that quoted for the 
Travel Air Model 95. A novel feature is the 
use of a “butterfly” tail, although the rine 
controls in the cockpit are quite conventio 
Two wing tanks house a total of 32.5 Imp. gal 
(47.5 Imp. gal usable with auxiliary tanks) and 
cruising consumption is about 25 m.p.g. 
Travel Air The Beech Model 95 Travel Air 
first flew in August last year. It is essentially 
a scaled-down Twin Bonanza, seating four 
persons and having a ene | ees of 200 
m.p.h. (at 75 per cent power at 7,500ft). Power- 
lants are Lycoming flat-fours, driving two- 
lade constant-speed propellers and a full 
range of accessories. 

Basically the Travel Air has the Bonanza’s 
cabin, the Mentor’s wing, tail and under- 
carriage and the wing-tip plan of the Super 18. 
Behaviour on the flight test programme has 


been quite outstanding and the noise level is 
actually some three decibels lower than that 
in the Bonanza, previously one of the quietest 
of any small aircraft. Standard cabin equip- 
ment includes ultra-violet-proof transparent 
areas and tinted side windows, full sound- 
proofing, a loudspeaker, map and glove com- 
partments, adjustable sunshades, four ash-trays, 
a cigarette lighter, a D.V. panel, a coat hanger, 
radio, map pockets, arm rests, and adjustable 
and reclining seats with shoulder harnesses. 
Optional equipment includes additional tank- 
age, a Grimes rotating beacon and air 
conditioning (as distinct from mere heating). 

Typical of the flight performance of the 
aircraft are two standard demonstrations: 
starting at 200 m.p.h. at low altitude the 
Travel Air can have one engine feathered and 
then be rolled against the dead engine; or, 
from the same initial conditions, both pro- 
pellers can be feathered and the aircraft can 
then be pulled up to make a normal circuit 
approach and dead-stick landing on the spot 
where the engines were originally feathered. 


£-50 Twin Bonanza interior. 


Twin Bonanza Production is at present con- 
centrated upon the Model D 50, powered by 
two Lycoming flat-six engines, and the E 50 
(illustrated) fitted with supercharged engines 
and cleared to operate at a substantially 
increased weight. All Twin Bonanzas are six- 
seaters, the interior cabin width of 54in being 
comparable to that of the largest American 
cars. Alternative seating schemes provide for 
a sliding co-pilot’s seat and two reclining chairs 
at the rear or a three-place front seat and a 
reclining chair and axially disposed couch 
behind. 

Provision is made for 500 Ib of baggage, and 
the aircraft can be equipped with a very exten- 
sive range of standard or optional devices 
including a combustion heater, an air-condi- 
tioner, special sound-proofing, full protection 
— icing and a wide ¢ range of combinations 

communications and navigational radio 
equipment. Inboard and outboard wing tanks 
house a total of 112 Imp. gal (D 50) or 150 
Imp. gal (E 50) with optional auxiliary win: 
tanks adding a further 38 or 42 Imp. ol 
respectively. Both types of Twin Bonanza 
have ultimate ranges in excess of 1,600 miles 
and a correspond endurance of some ten 
hours. About 400 have been delivered, and 
the type is also in service with the U.S. Army 
as the L-23. 
Super 18 Widely known as the Twin Beech, 
the Beechcraft Model 18 (usually the D 18S) 
is in use in all parts of the world. The current 
version, which is otherwise known as the 
E 18S, embodies numerous improvements, 
which include several airframe changes to 
reduce drag and improve performance, as well 
as more effective soundproofing, a revised 
cockpit, integral air-stairs and extra operational 
equipment. The Super 18 is normally fitted 
for a crew of two and from five to seven pas- 
sengers. Total usable fuel capacity is 238 Imp. 
gal, and the cruising consumption approxi- 
mately 27 gal/hr. 


Beech Aircraft Corporation, Wichita, Kansas. 


47 Well over 500 Bell 47 helicopters are now 
in commercial operation and a very much 
greater number are used by the world’s mili- 
tary services. The most important current 


Bell Model 47) Ranger (Lycoming VO-435); right, interior of Presidential Model 47J. 
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Business and Touring Aircraft ... 


model is the 47] Ranger, which is the first 
four-seat utility helicopter to go on to the 
American market. The pilot is seated cen- 
trally in front of a bench seat for three, and 
the latter can be removed to permit the 
installation of stretchers. Alternatively, the 
passenger seat can be folded back to leave a 
clear space for up to 650 Ib of freight and an 
electrically powered hoist can be fitted on the 
port side for loading or rescue work. 

Earlier Bell helicopters were Franklin- 
powered, but the 47] has a Lycoming flat-six 
engine de-rated from 250 to 220 h.p. Other 
features introduced with this model are an 
all-metal rotor of 37ft 2in diameter, and 
numerous executive or special-purpose acces- 
sories (including a “plush” interior, new pon- 
toon floats and a long-range fuel system). The 
47] went into production at the end of 1956 
and the first batch of 15 was delivered the 
following month. The rate of production has 
increased steadily throughout the current year. 

The basic model 47G, which is licence-pro- 
duced in Italy by the Agusta company and by 
the Kawasaki company in Japan, has a bench 
seat for three and is powered by a 200 h.p. 
vertically-mounted Franklin. With a useful 
load of 915 Ib, the basic G model! sells for 
$41,500 and is therefore the cheapest mass- 
produced helicopter on the market. A 
development of this aircraft which went into 
production last year is the 47G-2, powered 
with the Lycoming VO-435 (the same engine 
as the Ranger) de-rated to 200 h.p. Although 
the useful load has been reduced slightly to 
886 Ib the flight performance is very con- 
siderably improved and the ceiling, at 15,700ft, 
is almost double that of the original G. The 
price is $44,500. For $5,000 more one can 
purchase the 47H-1, named Bellairus, which 
1s a de luxe version—somewhat similar in 
appearance to the larger 47J—powered by the 
smaller Franklin engine. 

Overall Bell production of commercial heli- 
copters is greater than that of any other manu- 
facturer in the world. A total of 84 commer- 
cial Bells were delivered in 1955, over 120 in 
1956 (including 75 47G-2s) and the current 
year’s production will be still greater. 

Bell Helicopter Corporation, Ft. Worth, 


Texas. 


Camair 


480 Originally developed to meet the parent 
company’s own business needs, the Camair 480 
has proved so successful that a considerable 
number have been sold to outside buyers. 
Similar in configuration to the Twin Navion 
(and based largely on that aircraft) the 480 
is a four-seater powered by two Continental 
flat-six engines. A distinguishing feature is 
the use of circular-section wing-tip tanks 
which add a total of 58 Imp. gal to the internal 
capacity of 32.5 gal. 

Camair Division of Cameron Iron Works, 
Inc., Galveston, Texas. 


Cessna 


620 Larger than any other Cessna product, 
the four-engined Model 620 is truly an airliner 
in miniature, embodying virtually all the refine- 
ments found in the largest long-range trans- 
ports. Since 1954 a self-contained team of 
some hundred engineers has been engaged 
in its development; the prototype flew four- 
teen months ago and production deliveries are 
scheduled to begin in the first quarter of 1958. 


FLIGHT, 11 October 1957 


Cessna 180 floatplane (Continental O-470K) 


Seat tracks stressed to 10 g run the length 
of the cabin, which is 13ft 3in long and has a 
constant section 68in wide and 72in high. 
Behind the rear baggage compartment is an 
AiResearch gas-turbine set for cabin-condi- 
tioning and pressurization (it also provides 
electrical power on the ground); at 18,000ft 
the cabin interior can be maintained at 8,000ft 
equivalent. The rear baggage bay has a capa- 
city of 500 Ib, and a toilet is fitted on the 
left-hand side of the fuselage adjacent to the 
main entrance aft of the wing. The latter door 
is equipped with air-stairs and has multiple 
latches so designed that the door cannot be 
opened when the cabin is pressurized. The 
standard interior has five sleeper-type seats 
and a folding table; another typical layout 
specifies eleven passengers, and in all versions 
— is made for a crew of two in the air- 
iner-type flight deck. 

The four Continental flat-six engines are 
installed in special low-drag cowlings with 
dual exhaust-augmenters. Nacelle skins and 
firewalls are of titanium and the propellers are 
three-blade feathering units of 93in diameter. 
A total of 445 Imp. gal of fuel is contained in 
a four-tank system between the wing spars, 
extending from the inner engines to the stream- 
lined tanks on the wing tips. 


The main units of the tricycle undercarriage 
retract inwards hydraulically; the main wheels 
have 328.8 tyres inflated to 70 Ib/sq in 
and Goodyear single-disc brakes. Slotted flaps 
are fitted to the one-piece wing and the whole 
structure is stressed for gust loads exceeding 
40ft/sec (Cessna claim that the aircraft can be 
“flown through frontal activity using normal 
transport practice”). Electronic equipment is 
contained in a compartment behind the flight 
deck; provision can be made for all standard 
airline radio and navigational equipment, as 
well as for weather radar and oe autopilot 
servos on all three axes. A 50 amp, 24 V 
generator is mounted on each of the four 
engines and on the auxiliary gas-turbine in the 
fuselage. 

Flight testing is now almost complete. The 
aircraft has flown to above 24, t, encoun- 
tered temperatures of —30 deg F and moder- 
ate icing conditions. With three engines at 
METO power and one outboard engine cut, 
rudder trim can counteract yaw down to 118 
knots with the pilot’s feet on the floor; in the 
landing configuration no pilot effort is neces- 
sary to avoid yaw or rolling tendencies before 
the pitching moment occurs at 78 knots I.A.S. 
A production line is to be established within 
90 days and the first delivery (no orders have 


Cessna Model 620 (four Continental GSO-526-A); above, schematic view of Model 620 interior. 
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ou ne Gallay heat resisting blankets give adequate protection for aircraft : 
structures. 
They are used on many of the foremost jet and turboprop engines, including Pa a 
the Rolls-Royce Avon 200 series. ae 
Their stainless steel inner and outer skins, with a filling of RF 300 refractory 
= fibre insulating felt, offera high degree of protection forastrikingly low weight. 
ae In certain circumstances they can contribute a significant increase in critical 
J performance. 
These heat resisting blankets, a triumph of research and production, can be “a ties 
< fabricated to complex shapes, the dimpled construction having due regard for a 
- ; the risks of abrasions or accidental denting. 


ti We shall be glad to supply full technical data and to discuss any 
special design problems. 


DELANEY GALLAY LTD 


VULCAN WORKS, EDGWARE ROAD, LONDON NW2 Telephone GLAdstone 2201 
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DECCA/DECTRA 


in operation now— 


the best solution te the 
air traffic problem 


Existing Decca high accuracy coverage is shown white 
within the boundary circles. The tracking pattern of the 
Dectra system, now undergoing operational trials, is shown 
by solid lines and the ranging pattern by white lines. Decca 
coverage provides a degree of accuracy sufficient for close 
parallel track separation and for terminal area procedures. 
Decca area coverage combined with the pictorial presenta- 
tion of the Flight Log is the best answer to the ATC problem 
both en route and in termina! areas. An example ofa terminal 
control zone flight path pattern based on Decca is shown 
below. 
Precise control of air and sea traffic can be accomplished today 
by the use of Decca/Dectra the proven high accuracy area coverage PR Pee _ Fe 
system. 
DECCA/DECTRA is the only navigation system providing high ot?) = 
accuracy local coverage at any altitude with medium and long range — 
parallel track facilities using the same airborne equipment. +> a 
4 
DECCA/DECTRA is the only system which provides pictorial 4 & 
' 
presentation. 
. 
DECCA/DECTRA is the most economical system in the world [<< ~ Z 
both in cost and in use of frequencies. Pa 
The report of the Jet Operations Requirements Panel of ICAO + oo ‘ 
meeting in Montreal in June 1957 has this to say: yf asm 


“The Panel recommends the adoption of an accurate and reliable 


short-range navigational aid based on the area coverage system and 
designed to provide pictorial presentation to the pilot in the cockpit. The DEGCA DEG TRA 
Panel further recommends that the Sizrth Session of Communications 
' Division should consider this recommendation as a matter of urgency.” 
Over 4,000 ships and aircraft are fitted with the Decca System the world’s most accurate navigation system 


which has been in operation for over 11 years. 


‘The Decca Navigator Company Ltd London 
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yet been announced) is scheduled for next 
March. 


182 First announced in March last year, the 
182 is virtually a 180 with additional sound- 
proofing, a revised powerplant installation, and 
a steerable nosewheel undercarriage. Accom- 
modation and equipment are generally similar 
to those of the Model 172. 


180 Last of the Cessnas to retain a tailwheel, 
the Model 180 is similar to the 170/172 series 
except for an increase in power and a frac- 
tional increase in overall length and gross 
weight. Standard equipment includes caster- 
ing wheels and the aircraft is also available as 
a floatplane or an amphibian. 


172 Introduced in November 1955, the 
Model 172 is probably one of the easiest air- 
craft to fly in the world; it is regularly sold 
to people with no previous flying experience 
who, with the assistance of a certified instruc- 
tor, qualify on the 172 after their first few days 
of ownership. 

Powered by a 145 h.p. flat-six engine, the 
172 has two adjustable seats at the front and 
a bench for two at the rear, and the interior 
is lavishly furnished, soundproofed and very 
fully equipped with such items as coat hangers. 
a cigarette lighter, windshield de-frosting an 
cabin heating. 

Like all Cessnas, the 172 has an all-metal, 
flush-riveted airframe with exceptionally low 
drag. Wings are provided with high-lift slotted 
flaps and a stall-warning system, and the under- 
carriage comprises a “Land-O-Matic” main 

ear with spring-steel suspension and disc 
es, and a fully steerable nosewheel with 
which the aircraft can be turned round on a 
taxi-strip less than 30ft wide. Some thousands 
of Model 172s are at present in service, and 
production is in excess of 50 per week. 


310 In this light twin, the prototype of which 
flew in January 1953, Cessna have combined 
high performance, advanced engineering design, 
luxurious furnishing and outstanding “styli 
and they claim the Model 310 to be “the 
world’s best all-round light twin.” 

The interior, which can be furnished in 
“gold, copper or turquoise” colour combina- 
tions, seats five, there being individual seats 
for two at the front. Current Model 310B air- 
craft have an advanced U.S.A.F.-type instru- 
ment panel (the aircraft is used by that service 
as the L-27A) with red post lighting and indi- 
vidual rheostat groups. Other equipment 
includes retractable steps, complete sound- 
proofing and air-conditioning, a five-port 
oxygen system, a 19 cu ft baggage hold acces- 
sible from inside or outside the aircraft, and 
a very extensive range of controls and 
instrumentation. 

All fuel is contained in permanently attached 
tip-tanks, each of which houses a flexible cell 
with a capacity of 41.6 Imp. gal. An optional 
extra is the fitting of auxiliary cells in the outer 
wings. There are two electrically driven fuel 
pumps and two pumps driven by the flat-six 
engines, the latter being enclosed in special 
low-drag cowlings and driving two-blade con- 
stant-speed feathering propellers. The under- 


Below, Cessna 310B (two Continental O-470-M). Right, interior. 
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carriage and split flaps are operated electrically. 

Several hundred 310s are in service in all 
parts of the world—an example was flight- 
tested by us for our issue of September 9, 1955 
—and production is about one per day. 


CH-1IA This is the C.AA.-certificated 
version of the U.S. Army H-41 two/four-seat 
utility helicopter. Powered by a supercharged 
flat-six engine mounted in the nose, the CH-1 
has a transmission designed for 3,000-hr over- 
haul periods and a rotor-head assembly 
designed for more than 1,000 hr. Details are 
given in the table of data on p. 596. Military 
production is inning and the commercial 
version will be marketed next year. 


Cessna Aircraft Co., Wichita, Kansas. 


Champion 


Traveler In 1954 Champion purchased the 
rights to build the designs of the former 
Aeronca corporation, and production an 
the same year. The basic Traveler is a dual 
tandem two-seater with a tailwheel. 
Traveler De Luxe Basically similar to the 
Traveler, the De Luxe variant is distinguished 
by spatted main wheels and numerous interior 
improvements. Among the latter are a shielded 
electric system, hydraulic brakes and sound- 
proofing. 
Tri-Traveler Described as the cheapest nose- 
wheel aircraft on the American market, this 
machine incorporates all the features of the 
Traveler De Luxe with the advantages of a 
nosewheel undercarriage. An extensive range 
of factory-installed extra equipment is avail- 
able for all Champion aircraft, including V.H.F. 
radio, L.F. A.D.F., Omnigator, Superhomer, 
rotating beacon, a stall-warner and twin-float 
undercarriage. 

Champion Aircraft Corp., Osceola, Wisconsin. 


1000 At present undergoing structural test- 
ing for C.A.A. certification, the prototype Clark 
Model 1000 is a particularly neat agricultural 
aircraft descended from the wartime Stear- 
mans. Although powered by a relatively small 
engine (the 220 h.p. Continental), it has carried 
a ay of 1, Ib while still operating well 
below its design gross weight. 

Metal construction is used throughout. The 
fuselage is a semi-monocoque with cut-outs for 
the hopper between the lower wings and for 
the single-place cockpit at the rear. A conven- 
tional tailwheel undercarriage is fitted, the 
main gear comprising twin triangulated units 
each sprung by rubber in compression. The 
square-tipped wings have single-bay struts and 
a stressed metal skin. Flight testing began in 
the autumn of last year and appears to have 
been exemplary. At the inning of this year 
the Model 1000 embarked upon full CAA. 
certification trials. 

Clark Aircraft Inc., Marshall, Texas. 


Colonial 
Skimmer C-1 Originally developed as a 
spare-time ject in 1947, the Skimmer 


amphibian t flew in July 1948. A com- 
pany to produce it was formed with facilities 


Cessna 180 (Continental O-470-K). 


wer 


Cessna 172 (Continental O-300-A). 


at Sanford, Maine, and small-scale production 
began in 1955. In August last year a full type- 
certificate was granted and the first production 
Skimmer was delivered. Some 30 have now 
been built and production is continuing. 

The Skimmer is a shoulder-wing monoplane 
powered by a single Lycoming fiat-four 
mounted on a pylon vertically above the c.g. 
and driving a pusher Hartzell constant-speed 
ropeller. There are side-by-side seats in 
| sem with dual controls, and a rear seat 
facing to starboard adjacent to the baggage 
compartment. Throttle and pitch levers are 
suspended from the roof, between the large, 
sloping, hinged windscreen panels. For dock- 
ing, the Skimmer is brought in bow-on, moored 
from the nose compartment and brought up 
so that the crew can walk out over the nose. 
The nosewheel-type undercarriage retracts 
hydraulically and the wings are fitted with 
slotted flaps extending over 80 per cent of the 
span. 


Colonial Aircraft Corporation, Sanford, 
Maine. 
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Champion Tri-Travelers (Continental C-90-12F). 
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Fairchild 


F.27 Fairchild are licence-producing the 
F.27 Friendship, designed by Fokker of Hol- 
land and described on page 600 under that 
heading. The first Fairchild-built F.27 is 
scheduled to roll-out from the Hagerstown 
lant in December and to fly in January 1958. 
“he first delivery (to West Coast Airlines) is 
scheduled for March. During 1958 fifty F.27s 
are to be built, with a probable 60 scheduled 
for completion in 1959. Several of these will 
be specially equipped executive versions. 
M-185 First announced in 1956, the M-185 
is a high-wing jet transport powered by four 
Fairchild J83 turbojets, each of just over 
2,000 Ib thrust, arranged in two paired under- 
wing pods. As the side-view drawing shows, 
the wing and tail surfaces are swept and the 
single-wheel main-gear units fold into boxes 
on either side of the pressurized fuselage, 
beneath the floor. Circular windows are incor- 
porated into the mock-up and a typical interior 
provides seating for eight passengers with full 
pantry and toilet facilities. 

The Continental Can Company placed an 
order for three M-185Fs in 1956 and further 
orders are reported to be under negotiation. 
The first machine, which is being financed by 
Fairchild funds, is expected to be completed 
early next year. As an interim measure it may 
be feted with twin Westinghouse J34 engines. 

Fairchild Engine and Airplane Corporation, 
Hagerstown, Maryland. 


Fletcher 


FU-24 Utility Typical of the recent products 
of the Fletcher Aviation Corporation, the FU-24 
was originally designed in the winter of 1953-54 
to meet the specialized requirements for top- 
dressing agricultural land in New Zealand. 
The prototype flew in July 1954 and the first 
— machine at the beginning of the 
ollowing year. Manufacture commenced on a 
batch of 100 for the New Zealand market and 
the majority of these have now been assembled 
and are in operation. An accompanying photo- 
graph shows one of these aircraft in operation 
in New Zealand. 

Fletcher Aviation Corporation, Rosemead, 
California. 


Forney 

Aircoupe Since April 1955 Forney have been 
responsible for the manufacture and marketing 
of the former Ercoupe two-seat light mono- 
plane. Like its predecessor, the Aircoupe has 
co-ordinated ailerons and rudders, eliminating 
the need for cockpit als. Standard equip- 
ment includes a rear luggage compartment (in 
which can be fitted a child’s seat), a large rear 
accessory shelf, foam-rubber cushions and two- 


Fletcher FU-24 Utility (Continental O-470E). 


tone interior furnishing, V.H.F. transmitter 
and receiver, soundproofing, hot and cold air 
supplies and flush navigation lights. 
Forney Manufacturing Company, ¢ 
Division, Ft. Collins, Colorado. 


Gulfstream Famed for their amphibious 
executive aircraft of the Goose/Widgeon/ 
Mallard series, Grumman have re-entered this 
market with a high-performance landplane 
designated Model 159 and now named Gulf- 
stream. Powered by two Dart RDa.7/2s, the 
Gulfstream is somewhat smaller than the 
Accountant and Friendship and has corre- 
spondingly higher performance. 

Primarily aimed at the business market, the 
Gulfstream has a pressurized cabin 3lft 6in 
long with an interior height of 73in. A typical 
executive interior makes provision for twelve 
seats, but at least 30 passengers could be carried 
in a conventional transport réle. In any case, 
Grumman intend to sell the aircraft unfur- 
nished and to allocate to distributors the 
responsibility for the furnishing and equip- 
ment of the aircraft with radio and navigation 
aids and special accessories. Grumman are at 
present manufacturing two prototypes and work 
is being accelerated to enable the first to be 
completed next May. 

Grumman Aircraft Engineering Corp., 
Bethpage, Long Island, N.Y. 


Helio 


Courier Bearing the company designation 
H-391B, the Courier was designed six years 
- to exploit its sponsors’ ideas for an aero- 
plane with exceptional short-field perform- 
ance, great safety (and virtual freedom from 
stalling) and a low noise level. After experi- 
menting with a converted Piper airframe the 
Courier was planned completely from scratch, 
and although it is superficially conventional it 
is in reality quite unusual. 

The constant-section, unbraced wing, of all- 
metal construction with fabric-covered ailerons, 
is provided with high-lift slotted flaps over 
74 per cent of the span and with automatic 
slats over the entire leading edge. Unlike other 
slow-speed aircraft, the Courier has no fixed 
tailplane; instead it is provided with a variable- 
incidence “slab” tail with a span of 15ft. The 
cabin is entered by large doors, on the port side 
forward and to starboard at the rear. ere are 
two pairs of seats which, with their mountings 
and surrounding structure, are stressed to 
recommendations of the Flight Safety Founda- 
tion. At the rear is a 200 Ib baggage compart- 
ment; and, by removing the rear pair of seats, 
a compartment 6ft in length is made available, 
capable of taking a maximum load of 1,000 Ib. 

Couriers are manufactured in Kansas by the 
Helio-owned Mid-States Manufacturing Cor- 
poration; the type is also subject of an a - 
ment with Fleet Manufacturing of Port Erie, 
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Fairchild M-185 (four Fairchild J83). 


Canada, who hold rights for the British Com- 
monwealth. A number of those recently 
delivered are twin-float versions. 

Helio Aircraft Corporation, Norwood, 
Massachusetts. 


Hiller 


12-C Of the very large number of helicopters 
delivered by the Hiller Company the vast 
majority are of the basic 12-C model, —y ~ 
this designation strictly applies only to 
commercial version. The 12-C. has side-by- 
side seating for three persons enclosed by a 
bubble-type canopy providing unobstructed 
vision in all directions except directly to the 
rear. Dual control can be provided, with 
cyclic-pitch levers coming out of the floor and 
collective-pitch levers mounted on the left- 
hand side of the centre and port seats. Behind 
the starboard (passenger) seat is a large pocket 
for maps and other documents. The model 
12-C can readily be adapted for agricultural 
operations using dusting, spraying or aerosol 
equipment; other optional fittings can equip 
the machine for air-to-ground broadcasting 
with loudspeakers or for heavy freight opera- 
tions using a load sling and external net. 

The fuselage is fabricated from metal sheet 
stressed to form a semi-monocoque platform 
supporting the unstressed cabin structure and 
the powerplant. To the rear of this platform is 
attached the tail boom, of beaded metal sheet, 
which is braced to the base of the rotor shaft 
by a diagonal tube enclosing the drive to the 
anti-torque tail rotor. The main rotor has two 
blades of solid wood laminations covered with 
glass-fibre and provided with a stainless-steel 
leading edge. ¢ Franklin six-cylinder engine 
is mounted with its crankshaft vertical and is 
cooled by a fan. Various types of landing 
can be provided, including wide tread Kids 
(with or without small wheels to facilitate 
ground handling), four wheels or two rubber 
pontoons. 

Hiller Helicopters, Palo Alto, California. 


Howard 


Super Ventura Described by its producer as 
“leading all other executive aircraft of its type 
in sales,” the Super Ventura is, as its name 
implies, a conversion of the Lockheed PV-1 
Ventura patrol bomber of World War 2. The 
entire airframe is completely re-worked to re- 
duce drag and provide for better internal ac- 
commodation, greater fuel capacity and a more 
efficient engine installation. 

Powered by twin Pratt and Whitney R-2800 
engines in special low-drag cowlings, the Super 
Ventura is normally equipped for fourteen 
passengers and a crew of two, plus 1,500 Ib 
of baggage. It can take this load 2,000 miles 
with comfortable operating reserves while 
cruising at no less than 300 m.p.h. at 8,000ft. 
The first delivery was made in May 1956; 21 
have been delivered to a number of business 


Forney Aircoupe (Continental C-90-12F). 
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rations by June of this year and 
deliveries are continuing. 
Howard Aero Inc., San Antonio, Texas. 


Lamson 


Air Tractor Powered by a Pratt and Whitney 
R-985, the L.101 Air Tractor is a biplane 
of unconventional appearance designed 
for all kinds of agricultural work including 
dusting, spraying, seeding, fertilizing and weed 
killing. The fuselage, which is of surprisingly 
good aerodynamic form, is of welded steel- 
tube covered with aluminium sheet. The 
equal-span wings comprise inboard metal stubs, 
the upper pair of which are raked upwards to 
give a gull-wing effect, and interchangeable 
wood and fabric outer els each provided 
with an aileron and a large end-plate. The 
ilot is seated well aft, to the rear of the 15 cu ft 

pper which has a maximum capacity of 
2,000 Ib. The 9 9 Air Tractor flew at 
the end of 1953 the first production 
machine one year later. 

Lamson Aircraft Company Inc., Seattle, 
Washington. 


Larson 
D-1 First flown on March 30, 1956, the 
Larson D-1 Agricultural Biplane has been 
developed as an easily maintained aircraft— 
with a very low capital cost—for general-pur- 
pose spraying duties. Among the novel features 
are: use of car wheels, tyres and brakes; un- 
covered rear fuselage; power package removed 
from war-surplus Stearmans; twin rudders 
which also serve as fins; cockpit placed behind 
the load; four ailerons all mounted at mid 
span; and a tail wheel unit comprising a stan- 
dard industrial 14in tyre mounted on parallel 
leaf-springs. Flight test results have been out- 
standingly successful and the production 
schedule is at present being prepared. 
Larson Aero Development, Concord, 
California. 


Lockheed 

JetStar Designed and built in 241 days from 
the beginning of this year, the Lockheed 
CL-329 JetStar is the first aircraft to be 
designed to meet the UC-X specification issued 
by the U.S. Air Force for a combat-readiness 
crew trainer and executive transport. As such 
it has obvious potential as a commercial or 
business machine and is to be marketed as such 
from the summer of next year. 

The fuselage is pressurized to 8,000ft equiva- 
lent at 45,000ft and has an interior width from 
75 to 79in, an aisle headroom of 74in and a 
usable length of 28ft behind the flight deck. 
For freight purposes the 716 cu ft available 
can be loaded at 7.5 Ib/cu ft with 25-per-cent 
voids; for express service, with an 18in aisle 
and cargo bins, off-load density is 10 Ib/cu ft. 
As a passenger transport many furnishing 
layouts are available (see diagram, p. 592) but 
the standard interior provides for a crew of 
two, ten passengers and full pantry and toilet 
facilities. 

As a utility cargo carrier the JetStar can 
carry a maximum payload of 4,000 Ib, and its 
high cruising speed is sufficient to generate 
the remarkable work-capacity of 814 ton- 
knots for a range of 1,500 nautical miles. The 
entire floor is patterned with sockets for 
stanchions and recessed rings, and wall rings 
are provided for the attachment of bulkhead 
nets at various stations for solid cargo loading. 
In addition, provision is made for a ditching 
barrier at the forward end of the usable floor, 
the latter having removable panels inserted 
over the aisle troughs (which increase head- 
room between the seat rows). 

Lockheed have ag released details 
of the accessory systems. ying controls for 
the rudder and elevator are manual with aero- 
dynamic tabs, whereas the aileron system in- 
corporates duplicated hydraulic boost systems. 
Longitudinal trim is obtained by electrically 
adjusting the incidence of the all-moving tail- 

lane. The high-lift flaps are extended 

ydraulically and the wings are fitted with 
automatic ts over the entire leading edges. 
Electrical power is generated by a pair of 350- 
amp starter/generators feeding 12-V D.C. 
batteries. There are two completely separate 
hydraulic systems each supplied by a variable- 
displacement engine-driven pump. The aileron 
boost is coupled to both systems, and other 
essential services may be selected through 
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Larson D-1] (Lycoming R-680). 


either main or stand-by systems. A diluter- 
demand oxygen system is provided for the pilot 
and co-pilot, and the main air-conditioning 
system—the centralized units for which are 
accessible through the dive-flap door—employs 
air-cycle refrigerating and can be eed for 
ground cooling. 

Standard equipment in the very attractive 
flight deck includes an MA-1 Flight Director 
system, provision for weather radar, autopilot 
controls and the following radio equipment : 
ARN-31 glide ‘slo and LL.S., ARN-14 
Omni, ARN-6 A.D.F., ARA-26 keyer, ARC-10 
ARC-12 V.H.F. and ARC-34 


‘The propulsion system, which is mounted 


on the flanks of the rear fuselage, comprises 
either two Wright TJ-37s (Bristol Orpheus 
development) or four General Electric J85s. 
Fuel is contained in integral tanks extending 
from the wing-root rib to the tip, the system 
being filled at 167 Imp. gal/min through a 
pressure connection in each wing. Jettison 
pipes are provided at the wing tips. Total 
capacity is 1,365 Imp. gal, and this can be 
supplemented by a pair of 250 Imp. gal under- 
wing slipper tanks arranged like those of the 
Comet 4. New data are given in the table on 
page 597 and an exclusive cut-away drawing 
was published in our issue of September 20. 

Lockheed Aircraft Corporation, Burbank, 
California. 
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Above and below are a photograph of the prototype Lockheed CL-329 JetStar (two Wright 

TJ-37 or Bristol Orpheus, or four G.E. J85) and a diagram of a typical executive interior. Key 

to the latter: A, cabin door; B, baggage; C, emergency exit; D, galley; E, coat space; F, toilet; 
G, life raft; H, jump seat; J, berth seat; K, lounge berth; L, desk. 
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Mooney 


Mark 20 Certificated in August 1955 the 
Mark 20 is a four-seat low-wing aircraft of 
very clean design powered by a Lycoming flat- 
four driving a constant-speed propeller. The 
soundproofed cabin has individual seats at the 
front and a bench at the rear, and is fitted with 
a heater and all the furnishings which one 
would expect to find in an American aircraft 
(such as ashtrays, heating, foam-rubber 
cushions, coat hangers and curtains). The air- 
frame is manufactured from pressure-bonded 
laminated spruce “sealed for the life of the 
airplane similar to the famous Mosquito.” The 


(Below) Mooney Mark 20 (Lycoming O-320). 


laminar-flow wings are fitted with e~ 4 
tion manually operated slotted flaps, and the 
tailplane and vertical tail pivot as a unit to 
provide trimming in the pitching plane. 

By the middle of last month 168 Mark 20s 
had been produced, the current yy being 
one aircraft every three = At the begin- 
ning of next year one aircraft should leave the 
plant every two days, and a peak rate of one 
aircraft per working day is scheduled to be 
achieved by June 1 next. 

Mooney Aircraft Inc., Kerrville, Texas. 


NA-75 This aircraft is described as repre- 


senting the combined efforts of pilots and 
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operators in the ee aviation industry 
and the engineers of National Aircraft who have 
spent several years in research and develop- 
ment. The NA-75 is a combination duster/ 
sprayer with many attractive characteristics. 
Like the majority of American aircraft in 
this category, it is based upon the wartime 
Stearman. The many modified parts can be 
urchased from National Aircraft for the modi- 
ication of existing Stearmans and the NA-75 
is also marketed as a complete aircraft direct 
from the factory. One of the fundamentals 
of the design is the “Hi-Lift” wing of Gottin- 
en 398 section with large end plates, manu- 
actured from a metal skeleton with fabric 
covering attached by clips. The gross wing 
area of 338 sq ft allows the aircraft to fly empty 
at around 35 
The fuselage has been largely redesigned 
and is covered with ten metal panels secured 
by patented quick-release fasteners all of which 
can be undone in five minutes by two men 
with screwdrivers, to lay the whole structure 
bare from the firewall to the tail. In the centre 
is the 31.7 cu ft glass-fibre dusting/spraying 
hopper (both types of chemical can be loaded 
together and the change made from one to the 
oie in flight). Behind the hopper is the single 
cockpit, and for better visibility the NA-75 
is designed to fly nose down at all times, all 
instrumentation being installed in the trailing 
edge of the upper-wing centre section. 
National Aircraft Corporation, Burbank, 
California. 


North American 


Sabreliner At  poneent under development to 
meet the U.S. Air Force’s UT-X specification 
for a twin-engined light utility jet crew-trainer 
and executive transport, the North American 
Sabreliner has obvious applications as a busi- 
ness aircraft. Powered by twin General Elec- 
tric J85s mounted on the rear fuselage (as 
shown in the revised drawing at the foot of 
the page), the Sabreliner has an oval-section 
fuselage with a flight deck for two and a pres- 
surized cabin above the wing for from four to 
nine passengers. The interior can be main- 
tained at an equivalent altitude of 8,000ft at 
45,000ft and oxygen is provided for each seat 
station. Engineering features include thermal 
leading-edge de-icing, pressure fuelling from 
a socket above the port nacelle and a centralized 
electronics and radio bay in the nose which 
can be reached without trestling. At least one 
prototype is being manufactured to meet the 
military requirement and the company state 
that they hope eventually to build the aircraft 
for commercial sale. 

North American Aviation, Inc., Los Angeles 
45, California. 


Northern 


Cruisemaster Originally designed by Bel- 
lanca, the well-known Cruisemaster four-seat, 
low-wing cabin monoplane is now being pro- 
duced by Northern Aircraft, who have pur- 
chased the design, certification, patents, tools 
and jigs. Powered by a 230 h.p. flat-six 
Continental driving a constant-speed two-blade 
propeller, the Cruisemaster has a retractable 


Below, artist's impression of North American Sabreliner (two General Electric J85). 
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When it comes to permanent and dependable 
sealing you can rely upon ‘Bostik’ Sealing 
Compound. 

Produced to withstand all flight strains, ‘Bostik’ 
has proved itself the top-flight sealing compound 
during more than twenty years of flying. 

Tell you more about ‘Bostik’ for pressurized cabins, 
integral fuel tank sealing, screen glazing ? 

We'll be glad to. 


The word ‘Bostik’ is a registered trademark of :-— 


B. B. CHEMICAL CO. LTD., ULVERSCROFT ROAD, LEICESTER 
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tailwheel-type undercarriage and is distin- 
= by twin auxiliary fins on the tailplane. 

otal fuel capacity is 45 Imp. gal and the 
cruising = approaches 200 m.p.h. Some 
$250,000 has been locally subscribed for the 
production of the Cruisemaster and Northern 
expect to sell 75 to 100 units per year. 

Northern Aircraft Inc., Alexandria, Minne- 
sota. 


On Mark 


450 Based on the Douglas B-26 Invader, 
itself an established “corporate” type, the On 
Mark Model 450 is a projected high-speed 
executive transport powered by two Allison 
501D similar to the powerplants 
of the Lockheed Electra. Production of each 
aircraft virtually involves fabrication of a com- 
plete airframe from scratch. In particular the 
fuselage is completely new with a cylindrical 
cross-section 90in in diameter, with AiResearch 
cabin-conditioning and pressurized to an 
equivalent cabin altitude of 5,000ft at 30,000ft 
using engine-driven blowers. The standard 
interior will seat fourteen passengers. 

Owing to the high cost of the Allison engine, 
it is possible that complete powerplants may 
be leased to operators on a per-hour basis; this 
is expected to reduce the purchase price of the 
aircraft from $lm to about $800, Flight 
testing of the first aircraft should begin next 
summer and the first customer (Maytag Air- 
craft Corporation) are scheduled to take 
delivery of the first production Model 450 
early in 1959. On Mark expect thereafter to 
produce two aircraft monthly for 60 months. 

On also market re-engined B-26 
Invaders for executive purposes. In these 
the rear wing spar is eliminated, to increase 
the cabin length and height and permit the 
entrance door to be situated on the starboard 
side instead of beneath the floor. Nineteen 
surplus B-26s were recently purchased from 
the U.S. Air Force and a number of these will 
be used for making up kits and basic parts for 
the new turboprop Model 450. 

On Mark Engineering Co., 
California. 


Van Nuys, 
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On Mark Model 450 (two Allison 501D). 


PacAero 


Learstar In 1953 the Aircraft Engineering 
Division of Lear Inc. was formed to market a 
very much improved version of the Lockheed 
Lodestar twin-engine transport. The first pro- 
totype Learstar flew in May 1954 and the pro- 
duction type was certificated early in 1955. 
Since then numerous Learstars have been 
delivered to all kinds of corporate customers. 
The Lear A.E.D. has now been purchased by 
PacAero Engineering Corporation and is in 
business under the latter name. 

Production is in hand upon two marks of 
Learstar, the Mk 1 with 1,425 h.p. Wright 
R-1820-76A, -76B or -86 engines onlin Mk 2 
with 1,350 h.p. Wright R-1820s of earlier 
models. As an accompanying photograph 
shows, the Learstar is a fine-looking aircraft, 
and it has an extremely efficient aerodynamic 
form giving very low drag and a cruising speed 
of approximately 300 m.p.h. at a consumption 
rate of just over 2} miles per Imperial gallon. 
Within the space limitations of the basic Lear- 
star fuselage a customer can have any speci- 
fied interior configuration and furnishing; typi- 
cal executive aircraft have a crew of two and 
seats for from eight to twelve passengers. 
Nearly all the Learstars so far delivered have 
been fitted with dual control, extensive dupli- 


PacAero Learstar Mark | (two Wright R-1820-76). 


Piper Comanche (Lycoming 0-360). 


cated radio and navigation aids; weather radar 
is available as an optional equipment (which 
increases the length of the nose by 4ft 6in). 

PacAero Engineering Corporation, Santa 
Monica, California. 


Piper 

Comanche With this extremely neat four- 
seater Piper have broken away from their classic 
single-engined family and entered the realm of 
all-metal aircraft with retractable tricycle 
undercarriage and every modern refinement. 
Powered by the new 180 h.p. Lycoming four- 
cylinder engine, the Comanche embodies a 
number of aerodynamic refinements unusual 
for a light aircraft, including a laminar-flow 
wing, a swept vertical tail and a single-piece 
“slab” horizontal tail. 

The first Comanche flew on May 24 last 
year. C.A.A. type-certification was carried out 
on one of a pair of Comanches which have 
undergone protracted and exhaustive flight and 
service testing. The production line has now 
taken shape and most tool work and major 
jigging has been completed to provide for a 
high rate of production. The first production 
Comanche is now complete (it is illustrated 
below), although the first eight off the line will 
be retained by Piper for further accelerated 
field-testing and demonstration flying. Public 
interest is reported to be quite exceptional, and 
Piper’s world-wide distributors—Irish Air 
Charter handle sales in the U.K.—expect this 
aircraft to keep them very busy. 


Apache During the past three years this light 
twin has become widely accepted both within 
the U.S.A. and in other countries, and the 
1,000th was delivered in the summer of this 
year. Approximately 40 have been ferried 
across the Atlantic to purchasers in Europe and 
Africa, and one of these was flight-tested by us 
for our issue of August 19, 1955. Production 
continues at the rate of about two per day. 

Powered by a pair of Lycoming flat-four 
engines driving constant-speed feathering pro- 
pellers, the Apache is normally a four-seater, 
but a five-seat version is available by replacing 
the twin rear seat by three individual seats on 
tracks. One of these seats occupies the left side 
of the 25 cu ft baggage compartment which is 
then fully upholstered and becomes an integral 
part of the cabin. In this year’s Apaches addi- 
tional soundproofing and a rubber-backed floor 
mat reduce interior noise level. Other changes 
include a completely new instrument panel and 
control pedestal, higher capacity carburettor 
heaters and air-temperature indicators. 

The tricycle undercarriage retracts hydraulic- 
ally (with emergency pneumatic operation) and 
fuel is housed in two flexible wing cells with 
an aggregate capacity of 60 Imp. gal; the 
Super Custom Apache has a total tankage of 
90 Imp. gal, sufficient for a range of 1,200 
miles, and this model is also distinguished by 
the fitting of dual vacuum pumps. Factory- 
installed radio equipment can include Lear 
A.D.F., Narco Omnigator (combining V.H.F. 
transmitter, receiver, 75 Mc/s marker beacon 
and I.L.S. localizer function) plus a separate 
Narco 27-channel transceiver. 


Tri-Pacer One of the most popular light air- 
craft in the world the Tri-Pacer is a four-seater 
powered by a Lycoming flat-four driving a 
fixed-pitch or controllable propeller. Nearly 
two-thirds of the current production is of the 
Super Custom model. is version includes 
very full instrumentation; gyro and other flight 
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instruments are grouped in a panel in front of 
the pilot, radio equipment (including Narco 
Superhomer, V.H.F. receiver and V.O.R.) and 
engine instruments are positioned centrally 
and space is provided for extra equipment to 
starboard. Standard fuel capacity is 30 Imp. 
gal, and this can be extended with an optional 
6.6 gal auxiliary tank under the rear seat to 
give a range in excess of 600 miles. Total pro- 
duction of the Tri-Pacer is now 6,000. 
Super Cub Bearing the company designation 
PA-18, the Super Cub is a tandem two-seater 
directly descended from the L-4 Grasshopper 
and the famous J-3 Cub, production of which 
totalled 19,798 aircraft. Most important of 
this family at present is the PA-18-A agri- 
cultural duster and sprayer, of which more than 
1,500 are in world-wide service. The fuselage 
has been modified to accommodate an 18 cu ft 
aluminium tank housing 500 to 1,000 Ib of solid 
or 92 Imp. gal of liquid insecticide. As an 
accompanying photograph shows, this load is 
discharged either through a central non-clog- 
ging hopper or from underwing spray booms 
under the pressure of a pump driven by a 
ram-air fan beneath the engine. This aircraft 
was described in our issue of January 11, 1952. 
PA-25 Under this designation Piper are 
developing a single-seat multi-purpose agri- 
cultural aircraft. It is believed to be a low- 
wing, all-metal design, powered by a single 
piston engine. 

Piper Aircraft Corporation, Lock Haven, 
Pennsylvania. 


Potter 

YC-97 Early examples of the Boeing C-97 
Stratofreighter are becoming available for pur- 
chase (for prices reported to be as low as 
$36,000) from the Air Materiel Command of 
the U.S. Air Force. Two of the first YC-97s 
have been converted for spraying operations by 
Potter Aircraft, the big Boeings being owned by 
DeLong Aircraft and used by the U.S. Depart- 
ment of Agriculture. 

Undoubtedly the largest agricultural 
machines in the world, they are each equipped 
with nine B-25 ferry tanks each with a capa- 
city of 500 Imp. gal. Insecticide is fed at a 
maximum rate of more than 400 Imp. gal/min 
to 40ft spray booms beneath the wings. Fly- 
ing at 200 m.p.h., some 200ft above the tree- 
tops, the YC-97s have been spraying D.D.T. 
against gipsy moths, covering approximately 
12,000 acres per hour each (including time 
taken in ground operations). “Wet’-opera- 
tion charter rate is $450 per hour. 


Potter Aircraft Co., Burbank, California. 


Piper Tri-Pacer (Lycoming O-320). Right, Tri-Pacer interior. 


Sikorsky 
S-SS5 Well over 1,000 of these familiar heli- 
copters have been delivered by the parent 
Sikorsky company, and many are used by air- 
lines and business operators; in particular a 
large number are used by American oil com- 
panies, and the work of these aircraft has fre- 
quently been illustrated in our pages. Most 
S-55s in commercial service have the 600 h.p. 
Pratt and Whitney R-1340 Wasp engine and 
carry a gross useful load of 2,405 lb. Various 
interior arrangements provide for up to ten 
seats and the helicopter is available with pon- 
toons for water or amphibious operation. 
typical price is $147,500. 
S-58 More than 400 military deliveries have 
been made of this large single-engined heli- 
copter, and it is now also operated by a num- 
ber of airlines and other commercial concerns. 
Powered by a 1,525 h.p. Wright R-1820 
engine, it normally seats up to twelve or four- 
teen (including the crew of two) and can lift 
a useful load of 5,140 Ib. In spite of its price 
of $248,000, sixteen orders were placed as soon 
as it went on to the commercial market at the 
end of 1956, and deliveries are likely to con- 
tinue for a considerable time. 

Sikorsky Aircraft Division of the United 
Aircraft Corporation, Bridgeport, Connecticut. 


Taylorcraft 

Zephyr Although Taylorcraft’s current pro- 
duction is but a fraction of what it was in the 
1930s, manufacture of conventional high-wing 
monoplanes continues in two major versions. 
Both are powered by the Continental O-470 
flat-six, driving either a constant-speed or fixed- 
pitch propeller. The airframes of the two ver- 
sions are almost identical, and a point of 
particular interest is that the airframes incor- 
porate moulded glass-fibre skinning over much 
of the wings, fuselage and tail. 

The basic Zephyr type 400 is a four-seater 
with a spatted undercarriage. Dual controls 
are provided in front and a large baggage com- 
partment is situated behind the rear pair of 
seats. The Model 20AG Topper is the agri- 
cultural variant, in which provision is made 
for either a dust hopper or spraying tank 
together with an engine-driven pump for 
supplying liquid insecticide to spray booms 
under the wings. 

Taylorcraft Inc., Conway, Pennsylvania. 


Temco 


Riley Twin The history of this light twin is 
complex, and starts with the single-engined 
Navion (by North American Aviation) of the 


Piper Apache (two Lycoming 0-320). Above, right, Apache cabin. 


Below, Piper PA-18-A (Lycoming O-320). 


immediate post-war period. This design was 
later taken over and mass-produced by Ryan, 
and in April 1952 the Riley Aircraft Company 
completed the prototype of a twin-engined 
version which received a type certificate the 
following year. Temco began limited pro- 
duction of this aircraft in April 1953; in Decem- 
ber the Texas company purchased full rights 
to the design, and early in 1955 they intro- 
duced an improved version a few of which are 
still available from the company’s plant at 
Greenville, Texas. 

Powered by two Lycoming flat-fours, driv- 
ing constant-speed feathering propellers, the 
Temco Riley Twin is a low-wing all-metal 
machine with a retractable nosewheel-type 
undercarriage. The conventional four-seat 
cabin is enclosed by a large canopy which 
slides to the rear in the manner of many 
fighters; with wing-tip tanks, giving a gross 
fuel capacity of 120 Imp. gal, the Twin can 
fly 1,200 miles, cruising at 170 m.p.h. at 
7,000ft. 

Temco Aircraft Corporation, Dallas, Texas. 


Transland 


Ag-2 Five years of steady development pre- 
ceded the manufacture of the Ag-2, which first 
flew in October last year. It culminates the 
design philosophy reflected in the experimental 
Ag-l built at the Texas A. and M. college. 
The airframe is built entirely of metal. The 
wing, which has an area of 319 sq ft, has an 
extraordinarily thick high-lift section (N.A.C.A. 
64021) and is provided with full-span slotted 
flats, the outer sections having slot lips serving 
as ailerons. When flying light this flap system 
can be depressed (with synchronized automatic 
tailplane trim) to keep the aircraft controllable 
down to below 50 m.p.h. The fuselage is com- 
pletely skinned, and is protected over its inter- 
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nal surfaces with “catalytic” zinc-chromate 
primer to protect it against corrosive chemicals. 
The undercarriage has oleo shock absorption, 
and wire shears are attached to the struts. Power 
is provided by a Pratt and Whitney R-985, 
driving a two-position propeller and fed with 
fuel from wing tanks. 

The enclosed cockpit is mounted to the rear 
of the payload areas which extend forward 
almost to the firewall. Separate dispensing 
systems are provided for solids and liquids, both 
of which can be controlled (either singly or 
together) in flight. A liquid-tight hopper is 
provided for 2,000 Ib of low-density solids 
(volumetric capacity is 53 cu ft) and four winz 
tanks are provided for a total of 208 Imp. gal 
of liquid insecticide. Other equipment includes 
an agitator gate, spreader, engine-driven pump, 
valves and spray booms. 

With a useful load of a'most 3,000 Ib (the 
same as the empty weight) the Ag-2 is excep- 
tionally efficient and is probably near to the 
ultimate of what can be achieved on 450 h.p. 
At 58 per cent power it can fly at 80 m.p.h. at 
full load with the flaps down, and yet can cruise 
continuously at 142 m.p.h. 

Transland Company, Torrance, California. 


Trecker 


Gull This Milwaukee company imports 
from Piaggio (Italy) complete P.136 amphibian 
airframes, of the type described on p. 600. 
They then fit them with powerplants and with 
various types of interior, according to customer 
requirements. The aircraft is marketed in two 
versions. The Trecker Royal Gull is the basic 
aircraft, powered by Lycoming 270 h.p. 
engines; the Super Gull 200 is essentially the 
same machine, but is fitted with supercharged 
Lycoming GSO-480-A1A6 engines. It sells 
for $89,925. 

Trecker Corpn., Milwaukee, 
Wisconsin. 


Vertol 


43 Although expensive, the Vertol single- 
engined, twin-rotor helicopter (of which many 
hundreds have been delivered for military 
operations as the H-21) is expected to prove 
a commercial success when it is introduced 
next year. The commercial version is 
designated Model 43 and it will be marketed 
at a price ranging from $275,000 to $300,000 
depending on equipment and furnishing. 

Powered by a 1,425 h.p. Wright R-1820 
engine geared to both fore and aft rotors, the 
Model 43 will provide seating for from 16 to 
19 passengers in addition to a crew of two in 
the glazed nose cockpit. Maximum useful 
load is 5,200 Ib and the cruising speed 
100 m.p.h. at the gross weight of 14,000 Ib. 
Asa follow -on, it is intended that the Model 43 
will be succeeded by a turbine-driven version 

owered by two 1,000 h.p. General Electric 
TS8 engines, which would provide the aircraft 
with twin-engine reliability. Sales agents have 
been appointed throughout the world, that for 
the United Kingdom being Rotorwi ings of 
London. 

Vertol Aircraft 
Pennsylvania. 


Many hundreds of converted military aircraft 
and former airline transports are in daily use 
in the U.S.A. by business houses and other 
executive operators. Although possibly expen- 
sive to operate from the viewpoint of ton-miles 
per gallon, these aircraft offer rapid and 
reliable transport for from six to twenty 
passengers (these are typical figures) in great 
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comfort at cruising speeds which may be as 
high as 300 m.p.h. The majority of these 
machines are lavishly equipped and are pro- 
vided with a great array of radio and naviga- 
tional aids and frequently with weather radar. 
None of these aircraft are currently being pro- 
duced by their original manufacturers but there 
are many firms which specialize in their 
conversion and marketing to customer require- 
ments. The following four aircraft, marketed 
by a well-known New York company, are 
typical of this class of business aeroplane. 
DC-3 The majority of these familiar work- 
horses were originally built by Douglas as 
U.S.A.F. C-47s, and they are becoming 
available from both airlines and military ser- 
vices. A recent executive DC-3 marketed by 
Wold is lavishly equipped for fourteen pas- 
sengers in a cabin equipped with oxygen 
system, an A.M. radio receiver, diffused over- 
head lighting, a telephone to the pilot, and an 
indicator panel for a.s.i., altimeter, clock and 
outside /inside thermometer. Very considerable 
baggage space is provided, together with a 
fully equipped pantry and one fixed desk and 
two retractable tables within the cabin. 
Powered by a pair of Pratt and Whitney 
R-1830-75 engines, each of 1,200 h.p., the 
aircraft is equipped with a Sperry A-12 auto- 
pilot and approach coupler, together with the 
following radio equipment: ARC-5 V.H.F. 
transmitter; two ARN-7 A.D.F. receivers; 
Bendix 53B marker beacon receiver; two 149F 
inverters; Collins 51R V.H.F. receiver with 
Omni; Collins 17L transmitter; ARC-15B 
Omni; TA-1B transceiver; ARN-5 LL.S. 
receiver; and ARC F-11 amplifier. 
Lodestar Although not subject to the exten- 
sive airframe modification of the Learstar 
(p. 593) typical Wold Lodestars are sumptu- 
ously furnished, a recent example seating eight 
passengers in a cabin provided with fully 
adjustable heating, oxygen at each seat, double 
“picture windows,” toilet, hot and cold running 
water, large pantry and bar and ample storage 
space. This aircraft is powered by two 
right R-1820-704C9GC engines, and is 
equipped with the following devices: Sperry 


A-12 autopilot and approach coupler; Bendix 
X-band radar; full de-icing; and very compre- 
hensive radio and navigational equipment. 
Ventura Originally produced by Lockheed as 
the military derivative of the Lodestar, the 
Ventura is much more powerful, being 
equipped with two Pratt and Whitney 
R-2800-31 engines each of 2,000 h.p. The 
interior of a current Wold-marketed Ventura 
is equipped as an executive suite for eight per- 
sons; features included “plush reclining full- 
swivel seats upholstered in heavy grain fabric 
7ft divan . . . carpeting of grey 
broadloom . . . removable work desk in golden 
mahogany . . . galley with warming oven, hot 
cups, snack bar and ice cabinet . . . plus huge 
panoramic windows.” A Sperry autopilot with 
altitude control and approach coupler is fitted, 
together with full airframe and propeller de- 
icing, extensive radio equipment and under- 
wing pylon tanks (as shown by the photograph). 
B-26 Designed by Douglas, the B-26B 
Invader is powered by two Pratt and Whitney 
R-2800-CB-16 engines, rated at 2,400 h.p. 
with water injection, and driving Hamilton 
Standard reversing propellers. Although of 
somewhat small cross-section, the fuselage is 
luxuriously furnished for eight passengers in 
four large reclining chairs and a divan. The 
cabin is “super-soundproofed” and provided 
with a toilet and extensive storage facilities, 
and optional equipment includes the following: 
Sperry A-12 autopilot; Bendix X-band and 
weather radar; Collins Integrated Flight Sys- 
tem; Bendix D.M.E.; Sperry engine analyzers, 
and the following radio equipment—sufficient 
to take the aircraft anywhere in the world— 
Collins 51R3 Omni receiver, Bendix Omni 
receiver, 17L3 Collins transmitter, series 440 
Wilcox 50W V.H.F. transmitter simplexed 
with Wilcox receiver, dual Collins R.M.L., 
dual A.D.F. Bendix MN62, Bendix marker- 
beacon receiver, F-11A isolation amplifier, 
cockpit and cabin speakers, Collins 51V glide- 
slope receiver, and R89 glide-slope receiver. 

William C. Wold Associates, 551 Fifth 
Avenue, New York. 

(Continued on page 598 after tables) 


Wold-engineered Douglas B-26 (two Pratt and Whitney R-2800 Double Wasp). 
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596 FLIGHT 
WHAT THE WORLD'S MANUFACTURERS HAVE TO OFFER 
Powerplant Performance 
Country, Normal) Dispos- Seats Max. | Stall- | Max. | Initial] Take-off] Single-] Price 
maker and type Span |Length Total | gross able cruis-| ing still. | rate | distance ine (Note 3) 
(Note No. Type T.O. | weight! load ing air of ceiling 
1) power range | climb 
fe in ft in (Note Ib Ib m.p.h. | m.p.h. [st. miles] ft min fe fc 
Great Britain 
Auster Aircraft 
Agricola 42 0) 28 Of 1 Cont. O-470-M2 240 3,675 1,680 13 123 44 218 610 555 10,500 8,500 
Alpine 3% 0123 2 1 |,0.H. Gipsy Major 145 1,827 470 34 112 31 460 | 1,025 270 22,000 3,775 
1 
Atlantic 3% 0/23 107 1 4 £185-10 205 2,700 754 4 135 50 450 | 1,150 675 _ _ 
Autocar 36 0} 23 2 1 12) +3 Gipsy Major 145 fp.400 987 4 111 “4 425 620 735 16,000 3,700 
1 
Aviation Traders 
(Engineering) 
Accountant 82 6] 62 1 2 R-R. Dart RDa6 3,460 28,500 | 13,400 | 2840 | 294 79 2,420 | 1,500 1,770 15,000 | 120,000 
Civil Prentice 4 O; 1 Queen 250 4,360 1,000} 45 126 69 440 550 1,800+ | 10,500 1,825 
Bristol Aircraft 
Sycamore (H) 71,42 0 1 Alvis Leonides 73 515 5,400 1,340 5 105 _ 290 | 1,300 _— 15,500 — 
de Havilland Aircraft: 
Dove 6 .. -57 O} 39 3 2 on Gipsy Queen 760 8,800 2,922 11 202 74 880 920 2,430t — 35,900 
Heron 2 71 61,48 65 4 aa Gipsy Queen | 1,000 13,500 4,686 17 191 75 1,560 | 1,075 2,424¢ | 10,650°| 58,000 
Jackaroo Aircraft: 
Jackaroo Mk 2 30 44) 25 5 1 on Gipsy Major 130 2,180 550 4 8s 45 280 500 a 8,500 1,095 
k 
Edgar Percival: 
.P.9 (normal) 6] 29 67 1 Lyc. GO-4808 270 3,700 1,690 6 142 35 580 | 1,120 315 17,500 9,360 
(agricultural) 43 6] 29 6] 1 | Lye. GO-480B 270 4,140] 2130] 1/3 | 140 35 800 525 9,775 
Hunting Percival 
President Executive | 64 6| 46 OF 2 Alvis Leonides 514 | 1,120 13,500 4,346 12 215 77 1,050 | 1,070 2,520+ 8,750 | 59,000 
Vickers-Armstrongs 
(Aircraft) 
Viscount 700 execu- 
tive i 93 8/81 97 4 R-R. Dart RDa.6 6.920 60,000 | 25,550 2 326 96 2,420 | 1,270 4,650t a 375,000 
Westland 
Widgeon (H) 49 2141 2 1 515 5,900 1,477 5 101 300 600 10,300 | 27,000 
Australia 
Kingsford Smith 
PL-7 Tanker 40 9124 6] 1 A.S. Cheetah X 400 5,000 2,770 1 112 35 360 740 830 13,800 a 
Canada 
de Havilland (Canada): 
Agricultural Beaver | 48 0 | 34 4 1 ad - W. Wasp 450 5,100 1,994 7 135 45 450 | 1,020 560 18,000 — 
unior 
U.S.A. 
Aero Design 
Commander 560E 49 0/35 OF 2 Lyc. GO-480 590 6,500 2,200 7 210 66 1,715 | 1,450 1,452t 8,000 | 26,600 
Commander 680 
Super 71 60135 5 2 Lyc. GSO-480 680 7,000 2,670 7 230 71 1,600 | 1,600 1,575¢ | 15,000 | 32,000 
Beechcraft: 
Travel Air 3710} 25 49 2 Lyc. O-360 360 4,000 1,420 4 200 68 1,400 | 1,350 1,050+ 6,200 | 17,630 
Bonanza 35 : 3210; 25 2 1 Cont. O-470-G 240 2,900 1,067 4 196 57 1,170 | 1,250 670 19,800 8,050 
Twin Bonanza E50 45 3131 6] 2 Lyc. GSO-480 680 7,000 2,560] 47 228 80 1,280 | 1,620 1,250+ | 11,550 | 31,400 
Super 18 49 8/35 2 2 P. and W. R-985 900 9,300 3,250 79 215 78 1,626 | 1,350 1,800+ = 38,145 
47) (H) 37 43 4] 1 | Lyc. VO-435 20 2,565] 1,055] 4 194) — om 15,900} — 
Camair: 
480 ... 34 8] 28 OF 2 | Cont. 0-470 480 4,323 1,373 4 192 62 900 | 1,750 905+ 6,600 — 
Cessna: 
620 .. 55 O| 41 6] 4 Cont. GSO-526A 1,400 15,000 5,000 "1 260 — 1,700 | 1,150 = 20,000*f 134,000 
172 36 0/25 OF 1 Cont. O-300-A 145 2,200 940 4 124 $2 620 660 — 13,300 3,200 
180 . 3% 60/26 OF 1 Cont. O-470-K 230 2,550 1,070 4 160 56 _ 1,130 _ 21,500 4,750 
182 .. 3% 0/26 OF 1 Cont. O-470-L 230 2,550 1,040 4 155 56 805 | 1,030 —_ 19,800 4,980 
3108 36 0} 27 OF 2 | Cont. O-470-M 480 4,700 1,735 5 213 74 975 | 1,660 _— 7,750 | 21,300 
CH-1A (H).. 35 0142 9 1 Cont. FSO-470 260 3,000 1,025 2 120 _ 270 | 1,150 — 11,000 _ 
Champion 
Tri-Traveller 35 2/;21 8 1 Cont. 90-C12F 95 1,500 $32 2 108 40 500 900 250 “= 2,100 
Colonial 
Skimmer 34 0/23 6] 1 Lyc. O-320 150 2,150 700 3 120 so 598 700 550 a 5,520 
Fairchild: 
M-185F 57 0/56 OF 4 | Fairchild 183 8,000 = 10 540 2,650; — 35,000*} 350,000 
Fletcher : 
FU-24 Utility 42 0/31 107 1 Cont. 0-470 225 3,500 1,630 1 11 2 370 625 870+ | 15,700 
Forney: 
Aircoupe 30 0} 20 24 1 | Cont. C-95 95 1,400 510} 2 120 56 500} 600 500 | 18,000] 2,230 
Grumman: 
Gulfstream... 78 0} 64 Of 2 | R-R. RDa7 4,200 31,000] 19,000] 14 370 2,600 | 2,300] 4,000t — 250,000 
Helio: 
Courier 39 0} 30 OF 1 Lye. GO-435 260 3,000 1,100 4 187 30 600 | 1,100 495+ | 25,600 8,750 
Hiller: 
12C (H) 35 0} 27107 1 Frank. 6V4-200 200 2,500 858 3 76 — 138 770 = 11,500 — 
Howard: 
Super Venture 2 | P. and W. R-2800 | 4,800 | 29,000] 11,000] 16 300 90 | 2,600] 2,170] 4,650t | 12,200 160,000 
amson: 
Air Tractor 337126 8 1 P. and W. R-985 450 5,500 2,530 1 450 990 
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Powerplant | Performance 
Normal] Dispos- 
Country, Max. | Stall- | Max. | Initial Single-]| Price 
maker and type Leng Total Seats | cruis-| ing still. | rate | Take-off ine (Note 3) 
1) T.o, ing | speed| air of | distance! ceiling 
.p-h. | m.p.h. Ist. miles] ft/min fe fc 
U.S.A. (continued) 
Price Larson: 
Note 3) D-1 ... $3310] 27 OF 1 Lyc. R-680 225 3,600 1,900 1 90 40 1,400 200 
Lockheed : 
JetSear | 83. 8] sa | WE | 28.000 | 12,700} 12 | | 86 | 1,700] 3,700] 3,s00r] — | 310,000 
peeeeeees Mk 20 . ~~ Be OTD 2 1 Lyc. O-320 150 2,450 1,035 4 165 53 900 990 600 17,200 5,110 
National: 
Na. 75 1 Cont. 220 3,862 1,250 1 35 420 890 
8,500 33 0/24 99 1 | P. and W. R-985 450 | 4612] 2,000] 1 = 35 550 785 
3,775 1 North American: 
3 Sabreliner ... _ 2 | 385 5,000 14,350 11 500 1,380; — 2,300 | 23,000 
Northern Aircraft: 
3,700 Cruisemaster $34 1 | Cont. O-470-K 230 2,700 1,070 a 205 46 1,000 | 1,250 20,000 5,640 
4 On Mark: 
4 Mode! 450 ... 72 4164 Of 2 | Allison 501D 7,500 } 40,000} 17,000 14 422 _ _ 3,220 2,070 one 356,000 
Pacaero: 
120,000 ce Learstar 1 ... . F6S 614910 2 Wr. R-1820 2,850 24,000 9,000 12 302 94 3,800 | 1,500 2,300+ 8,400 | 161,000 
1,825 Learstar 2... 65 6] 4910 2 Wr. R-1820 2,700 24,000 9,000 12 298 94 3,800 | 1,500 2,300+ 9,200 | 161,000 
Piper: 
Comanche ... on 1 Lyc. 0-360 180 4 160 1100; — 4,720 
4 fF Apache ..  ...]37 0127 1] 2 | Lyc. 0-320 300 3,500} 1,320] 4 170 52 | 1,260] 1,350 900 | 6,750} 12,230 
TriPacer .. ...]29 4120 1 | Lyc. 0-320 150 2,000 900; 4 132 49 S50] 724 15,000 2,800 
35,900 PA-18A Agricultural } 35 4/22 6 1 Lyc. O-320 150 2,070 1,010 1 90 45 360 760 300 17,000 2,450 
58.000 Taylorcraft: 
Zephyr $34 24 49 | Cont. 0-470-) 225 2,750 | 1,025 4 150 540 1,000 15,000 | 4,950 
Topper. .. 34 8124 45 1 | Cont. O-470-) 225 2,750 1,115 1/4 100 65 300 | 1,000 15,000 | 4,760 
1,095 3 Temco: 
Z Riley Twin ... .. $33 10127 29 2 | Lye. O-340-A 340 3,600 1,250 4 170 58 1,200 | 1,400 = 8,000 _ 
Transiand: 
9,360 Ag-2 27199 | W. R-985 450 5,200] 2.455] 1 122 48 900 940+ 10,160 
9.775 Wold Associates: 
B-268 2 | P. and W. R-2800 | 4,800 360 oni = 
mine : 
ae Meta Sokol 30 6123 of 1 | Walter Minor 332] 140 | 2,050] 1,170) 4 120 | 47 530] 960 730 | 2300] — 
27.000 Brigadyr ... -. 142 6126 Of 1 | Praga Doris 2088 220 3,120 2,015 | 24 95 32 435 805 740+ 13,700 _ 
: Super Aero 40 4124 8] 2 | Walter Minor4-lli] 210 3,520} 1,410 4 146 50 1,000 870 720 4500, — 
Morava 41 2123 ge] 2 | Walter Minor 320 4.120] 1,700] 5 171 — | 1000} — 1,320 ib _ 
France 
Paul Aubert: 
Super Cigale PA.204] 32 9124 6] 1 | Lycoming 150 2,750 1,250 4 144 56 1,160 890 738 14,764 = 
Boisavia: 
Mercurey ... | 37 4123 1 | Lycoming 150 | 2,800] 1,380] 4 125 37 755 | 1,085 440 | 16400] — 
Anjou $42 3123 44 2 | SNECMA. 320 4,110] 1,930] 4/5 165 1,240] 1,190 
Max Holste: 
Broussard... ...145 0] 28 25 1 | P. and W. R-985 450 5.511] 2,248] 7 168 53 750} 1,182 607 | 149.700 = 
Super Broussard 71 8/53 2 | P.andW.S3H1-G| 1,200 [ 14,590] 4,712] 17 187 63 | 1,220] 1.570 648 | 15.100) — = 
26,600 Morane Sauinier: 
Paris 31321 2 | Turb. Marboré ti 1,766 7,500 3,155 4 350 % 930 | 2,264 2,460 12,000 
32,000 Sud Aviation: 
Gouverneur (H) ... 33 6 | 31109 1 | Turb. Artouste 2 360 3,300 | 1,265 5 124 370 880 - 10,500 - : 
17,630 
Germany 
8,050 Geruiar: 
11,400 Do 27 a ane 43 62° Lye. GO-480 270 2,977 960 6 140 35 547 wb 466+ | 20,350 | 10,000 
18,145 
tealy 
Aviamilano: 
Falco Lyc. O-290-D 140 1,715 $83 2 187 53 690 | 1,070 490 19,000 
Macchi: 
4,000 M.B.320 ... ..§42 7/28 Sf 2 | Cont. €-225 450 5,500} 1,743] 6 156 80 666 | 1,220 726 3,780 | 19,500 
Meteor: 
3,200 FL.S4 $32 5120109 1 | Cone. 90 1,543 600} 3 100 35 230] 800 300 | 13,000} 2,180 
4,750 FL.SS $32 20107 1 | Lye. 150 | 1,776 836] 4 110 | 40 250} 800 300 | 18,000} 3,890 
Nardi: 
4,980 41 23-11 | Cont. 0-470-H 240 2865] 1,015] 4 166 | 63 900 | 1,200 785 | 20.000] — 
1,300 Pasotti: 
Airone 2 Walter Minor 210 3,087 1,213 4 162 56 745 655 5.900 
Piaggio: 
P136L $44 4135 5] 2 | Lye. GO-480 540 6,000 1,746 5 164 68 1056) — 4,593 
2,100 $44 4135 2 | Lyc. GSO-480 640 6,600 1,930 5 190 72 900 | 1,280 1,440+ | 11,800 : 
P.149D $36 99 1 | Lye. GO-480 270 3,700 1,190 | 4/5 167 57 610 | 1,050 730+ | 17,000 
4 Netherlands 
0,000 Fokker: 
Friendship ... 25,75 9} 2 | 3,484 34,520 | 12,520 40 280 73 1,135 | 1,480 | 2,500t | 15,700 250,000 
== Holland-Air : 
HA-OOT $49 99 1 Lyc. O-290 135 1 90 40 1,200 330 
2.230 N.H.1.: 
Kolibrie ... $33 0713 17 2 | N.HA. T)-Sramjets} 120 1,323 883 2 62 ao; — 
0,000 pan 
‘up: 4 
8,750 Nikko $32 9125119 1 | Cont. 0-470 240 3,245 1,165] 4/5 158 55 895 990 584 15,000 
= Note 1. Wing span or rotor diameter. : 
; Note 2. Figure refers h.p., e.h.p. or Ib thrust as appropriate for type of engine. In the case of the Kolibrie helicopter ramjets, the figure is equivalent h.p. 
9,090 d Note 3. These are quoted prices, ex-works, for the basic type, but should not be taken as final. 
9 * Three-engined in the case of four-engined aircraft. + Take-off distance to clear 50ft obstacle. { Balanced field length. 
on . Engine name abbreviations: R-R. Rolls-Royce, D.H. de Havilland, AS. je Siddeley, Turb. Turb Lyc. Ly ing Cont. Continental j 
P. and W. Pratt and Whitney, Wr. Wright, G.E. General Electric, Fairch. Fairchild. a 
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Business and Touring Aircraft . . . 


CZECHOSLOVAKIA 
Omnipol 


Morava The Morava (L200) is an all-metal 
five-seater with Walter Minor 6-III engines of 
160 h.p. driving electrically controlled v.p. pro- 
pellers. The nosewheel is steerable and the 
machine has de-icing equipment. A twin-fin 
empennage and wing-tip fuel tanks give this 
promising new aircraft a distinctive appear- 
ance. The luggage compartment is accessible 
both from inside and outside. 

Meta-Sokol This pleasant little touring aero- 
plane (it is suitable also for instruction) has a 
Walter Minor 4-III engine driving a variable- 
pitch propeller, the pitch being operated either 
mechanically or electrically. The retractable 
undercarriage is quite unorthodox in that the 
third wheel is level with the trailing edge of 
the wing. It is steered from the rudder pedals. 
Brigadyr (Agricolta) A multi-purpose high- 
wing monoplane, the Brigadyr went into pro- 
duction at the end of 1956 and over 50 have 
been built. The type is of all-metal construc- 
tion. Agricultural work was much in mind 
when the design was planned and provision 
is made for a 77-gallon hopper for powders or 
liquids. The spraying gear can be driven either 
by an auxiliary propeller or by electrical means. 
The 220 h.p. Praga Doris B engine, in con- 
junction with a low wing area, full-span slots 
and slotted flaps and drooping ailerons, gives a 
very short take-off run; and the landing run is 
correspondingly brief. Dual control can be 
fitted, together with blind-flying panel, radio 
and electrical services for night flying. 

Super Aero This fine little aeroplane was the 
subject of an air test described in Flight of 
July 26 last. The following are extracts: 
“Though precious few foreign aircraft of the 
executive type can be imported into Britain, 
the Anglo-Czechoslovak trade agreement will 
allow a limited number of Super Acros to be 
sold here. The price is quoted as £7,960 ex- 
works in Prague without radio, though cus- 
tomer’s radio would be fitted free. Import 
duty of 17.5 per cent and ferrying charges 
must be added to the basic price. Three 
machines may be imported this year and the 
manufacturers are quoting six to eight weeks’ 
delivery time from receipt of order. The agents 
here are the Aircraft and General Finance Cor- 
poration, Ltd., 26/27 Poultry Chambers, 11 


Omnipol Morava (two Walter Minor 6-111). 


Poultry, London, E.C.2, and spares to the scale 
recommended by the manufacturers are to be 
stocked by Rollason Aircraft and Engines, Ltd., 
at Croydon Airport. .. . 

“The Super Aero has two 105 h.p. engines 
with electrically-variable-pitch metal propellers 
which can be feathered. Carrying four people 
and full fuel load of 71 gal it will cruise at 
148 m.p.h. for 870 miles. At 62 m.p.h., its 
stalling speed is a good deal higher than that 
of the Gemini, but it has a maximum flap 


Omnipol Super Aero (two Walter Minor 4-111). 


Below, left, interior. Below, right, Pasotti 


Airone (two Lycoming O-290). 


Below, Brigadyr (Praga Doris B). 


deflection of 55 deg, which produces a really 
steep glide. Because of their high drag, flaps 
must be raised immediately to gain height when 
overshooting. Both flaps and undercarriage are 
electrically operated. In fact, engine and blind- 
flying instruments, propeller controls and a 
number of other services are electric and have 
to be switched on individually, together with 
battery and two generators. All this makes for 
a good deal of wiring, but the lower portion of 
the nose-cone can be hinged down to give 
direct access to the back of the instrument 
panel, the battery and electrical equipment. 
Four ashtrays are fitted. 

“With a maximum load factor of 3.8 or 4 
the Super Aero is not really aerobatic, but 
demonstrations of two- and single-engined 
aerobatics with two and three occupants have 
been given very successfully. Blaha showed me 
an upward roll, from the deck up into a hole 
in cloud, which convinced me that, load factor 
or no load factor, the Super Aero can be grace- 
fully and satisfyingly aerobatted. .. . 

“The Super Aero is a sleek machine and 
offers an excellent compromise between real 
performance and range and high!y commend- 
able economy. It nevertheless carries ‘grown- 
up’ equipment without unnecessary complica- 
tion. Full navigation and communications 
radio, both M.F. and V.H.F., has been installed 
in many of the Super Aeros sold in Switzer- 
land. The machine in fact offers the perform- 
ance (and equally important the intelligent 
design and good workmanship) of the smaller 
American light twins, but retains the ‘fee!’ of 
a pilot’s aeroplane which distinguishes a Euro- 
pean aircraft.” 

Omnipol, Lid., Washingtonova 11, Prague 3, 
Czechoslovakia, 
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Business and Touring Aircraft .. . 
ITALY 


F.8L Falco Although only a two-seater, the 

Falco is included here as k is very much an 
aeroplane for the man who wishes to go about : ea 
his business in a hurry. It was air-tested by Aviamilano F.8L Falco (prototype is shown). ee 


C. M. Lambert on the occasion of the recent 
Paris Salon and his report was in these terms : 
“I would say without any hesitation that the 
Italian Aviamilano Falco is the finest light 
aircraft I have flown—a real pilot’s machine, a 
small fighter and a two-seater fit for kings to 
show their ladies. It has gorgeous lines. But 
it is no quirk, no ‘hot ship.” It is a superb 
= — equipped little aeroplane, fully 

; aerobatic, but with plenty of room for baggage 
and radio equipment; and a cruising speed, on 
140 h.p., of 168 m.p.h. . . . 

“On the way back to Le Bourget we tried 
the maximum level speed and settled at 181 
— It should not forgotten that we had 
only 140 h.p. and a fixed-pitch wooden pro- 
peller. In the circuit Biancotto lowered wheels 
and flap at 100 m.p.h. and made a curved 2 
approach at that speed. The rate of descent 
was 1,200ft/min. We touched down at 81 
m.p.h. and dropped the nosewheel straight - 
away. The landing run was quite short.” 
F.14 Nibbio The Nibbio is a development of 
the Falco with the Lycoming O-360 engine 
of 180 h.p. and with a brilliant performance as 
set out in the table on page 597. Maximum 
continuous cruising s is no less than 190 
m.p.h. 

Aviamilano, Via Macedonio Melloni, 70, 
Milan, Italy. 


MB.320 The latest version of the MB.320 
has two Continental E-225 engines driving 
S.LA.L Marchetti constant-speed 

a really : feathering propellers. A six-seater, the MB.320 


ag, flaps s is of wooden construction, with plywood skin. % 
rht when i Standard equipment includes dual controls, 
riage are : V.H.F. and H.F. radio, radio compass and 
id blind- 
; and a - automatic pilot. The cabin is soundproofed 
nd have and there is a 
ber with compartment ind the seats. 
akes for : Aeronautica Macchi S.A., Corso Vittorio 
rtion of Emanuele 31, Milan, Italy. 

to give 

trument ~ Meteor 
ipment. Es my - FL.SSC Cargo/Agricultural This is the latest 
or 4 of the Meteor series, which has included the 
FL.53 two-seater for training and touring; the 
tic, but ; FL.54 three-seater for similar work, the FL.55 
: four-seater; and the FI.55B—a development 
its have of the 55 with more powerful engine (Lycoming 
wed me 150 h.p.). The FL.SSC is likewise a four- 
Py hole seater but can be adapted particularly for agri- 
d factor ‘f cultural work. The adjustable spraying nozzles 
e grace- can be easily inspected and their operation is 

automatically stopped in case of loss of pres- 

ne and sure. When dusting powder is carried it is 
en real . sufficient to mount a special venturi device on 
nmend- ; the outlet of the tank and to remove the spray- 
ar te ing pipes. The small propeller-driven pump 
mplica- is replaced by an air-driven agitator device. 
ications The new Meteor has balloon wheels, flaps, 
nstalled independent hydraulic brakes and castering 
witzer- tailwheel. Spraying equipment weighs 770 Ib 
—_ and the dusting equipment 880 Ib. 

Euro- 

asad Above, Meteor FL.55 (Lycoming 0-320). Below, Piaggio P.149 (Lycoming GO-435-C2). Lower right, interior of the same aircraft. 
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Business and Touring Aircraft . . . 


FN.333 The totypes of this amphibian 
are being built by Fiat. As seen at the recent 
Paris Show the aircraft had tiny bullet-shaped 
retractable floats and a retractable nosewheel 
undercarriage. The engine is a Lycoming 240 
h.p. mounted to drive a pusher propeller. Con- 
struction is all-metal and the cabin seats three 
or four. The tail is carried on two booms. 

Nardi S.A. Per Costruzioni Aeronautiche, 
Aeroporto Forlanini, Milan, Italy. 


F.6 Airone Production versions of this very 
clean-lined four-seat twin-engined aircraft hove 
two Walter Minor 4s of 105 h.p. each, driving 
variable-pitch feathering propellers. More 
powerful American engines are in view. In 
production aircraft all fuel is carried in per- 
manently attached tip-tanks. The Italian test 
pilot Vico Rosaspina reported on flying the 
prototype in Flight of July 13, 1956, and 
declared that after three circuits a pilot with 
only 100 hours’ experience—none of it on twins 
—could manage the Airone. He concluded his 
report: “By virtue of the Airone’s robustness, 
Stelio Frati has already produced definite 
designs for a jet-propelled version powered by 
two Turbomeéca Palas. The only structural 
modification would be the use of a slightly 
thicker plywood skin on the wing which would 
bring the maximum permissible diving speed 
up to 340 m.p.h. Since the Airone has no 
pressure cabin it would probably cruise at 
13,000ft to 16,400ft using one engine only. 

Legnami Pasotti, Via Massimo d’Azeglio 6, 
Brescia, Italy. 


Piaggio 


P.149 This 4/5-seater is a development of 
the P.148 military trainer. It has a nosewheel 
undercarriage and is powered with a Lycomin 
GO-480 engine. Dual controls are standa 
and the notably clean canopy slides rearwards. 
P.136 twin-engined amphibian (Lycom- 
ing GO-480 BIB) is being assembled and so.d 
in the United States and Mr. Fred J. Bunyan 
reports in our contemporary Flying: “This 
is an interesting airplane, rugged, beautifully 
designed, well-powered, excellent in single 
engine performance and easy to handle, even 
for me, on the water. I judge it will grow 
— among those who have need for amphi- 
us utility. It is apparently the only twin 
engine amphibian in its class now in the Ameri- 
can market.” 
P Tiassio and C., Via Antonio Cecchi 6, Genoa, 
taly. 


SPAIN 

Hispano 
HA.231-R1 A fast executive or 
liaison aircraft based on the HA-200-R1 jet 
trainer is being developed. It will have a 
pressurized, air-conditioned and soundproofed 
cabin. Initially this six-seater will have Mar- 
boré turbojets but the more powerful Gabizos 
may eventually be specified. Fuel will be 
carried in wing and wing-tip tanks. 

La Hispano Aviacion S.A., Avenida Fose 
Antonio 7, Madrid, Spain. 


Below, N.H.1. Kolibrie H-3 (N.H.J. ramijets). 


NETHERLANDS 
Fokker 


Friendship The Fokker company presents 
its executive de-luxe version of the Friendship 
transport (two Rolls-Royce Dart) in these 
terms: “In the first instance the Fokker F.27 
Friendship has been designed—and is now 
being burke in quantity in Holland and in the 
United States—as a modern twin-turboprop 
airliner for 32-40 passengers, to replace gradu- 
ally all over the world the now obsolescent 
aircraft of pre-war design. However, soon after 
the Friendship became known in international 
aviation, a g-owing interest was aroused in using 
this versatile aircraft also as an executive 
de-luxe airplane for chiefs of state—the Nether- 
lands Government has already ordered one 
for the Royal Family—high-ranking govern- 
ment officials, directors of big industrial and 
commercial enterprises, etc. For this Friend- 
ship de-luxe a special cabin layout has been 
designed in which 10-16 passengers can travel 
in a fast and very comfortable way. The —s 
time can pleasantly be spent in one of the 
luxurious compartments: a conference-corner, 
a cabin with couches for taking a rest, or a 
‘cosy-corner’ for a chat or game of bridge. 
Other cabin layouts can of course be made 
accordi to customer’s requirements... . . 
“The high-wing configuration and the large 
windows ensure an unimpeded downward visi- 
bility for all and prevent incon- 
venient reflection of sunlight on 
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The Friendship combines an economical cruis- 
ing speed of 275 statute miles per hour with 
a low landing speed, the latter enabling the air- 
craft to be operated from smaller airfields than 
those currently being used by aircraft of the 
size and speed of the Friendship. . . .” 

The N.V. Koninklijke Nederlandsche Vheg- 
tuigenfabriek Fokker, Schiphol-Zuid, Amster- 
dam, Holland. 


Kolibrie H-3 This tiny one- or two-seater 
hélicopter is particularly well suited to agri- 
cultural work. It can be operated, if required, 
from floats (as seen in the picture). 

Netherlands Helicopter Industry N.V., 
Rotterdam Airport, Holland. 


Holland-Air 


HA-001 This Katwyk company is building 
a high-wing monoplane with under-wing spray 
tanks and 130 h.p. Lycoming engine. 


Fuji 
LM-1 Nikko Powered with a Continental 
O-470-13A engine, this is a 4/5-seater on the 
lines of the Beech Mentor, which type is also 
constructed by the Fuji company. 
Fuji Heavy Industries, Ltd., Naigai Build- 
ing, 18, 2-chome, Marunouchi, Chiyoda-ku, 
Tokyo, ' Japan. 


Right, Fokker Friendship (Rolls-Royce Dort RDa.6). 
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30%. lighter 
than any other 
liquid-fuel starter 


BTH’s latest contribution to the development of 
aircraft turbo-starters is this new Iso-Propyl 
Nitrate starting system—simpler and approxim- 
ately 30% lighter than any previous design. 


FROM FUEL TANK 


* Under 10 seconds starting time 

* Less than 1 amp. current used per start 

* Fuel automatically and exactly metered for 
each start 

* No air supply needed 

* Standard 50-60 gm cartridges used for initi- 

ating start. 


Following satisfactory tests on the large 
new Armstrong Siddeley ‘Sapphire’ engine, 
the Ministry of Supply have placed sub- 
stantial orders for this BTH starting system 
for use in the latest ‘ Javelin’ Fighter. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 
COVENTRY ENGLAND 


Member of the AE! group of componies A458 


RADIO 


for 


AIRMITE 


V.H.F. TRANSCEIVER 


Designed for light aircraft, this efficient 
equipment has a range of 100 miles despite 
its light weight (14lb.) and small size. 
This is one of a range of airborne radio 
equipments, of many types, manufactured 
by Amalgamated Wireless (Australasia) 
Limited. In addition, this Company is 
Radio Servicing Contractor to all Austra- 
lian airlines, and maintains a nation-wide 
organisation for radio maintenance. 

Ali enquiries to:— 

Marconi’s Wireless Telegraph Co. Lid. 

Chelmsford . . . Essex. 


Amalgamated Wireless (Australasia) Lid. 
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The three ways to get the most 


out of the Motor Show 


Cars in their glittering hundreds . . . accessories in thousands. 
Will you know about—and remember—everything at the 
Motor Show? Whether or not you can attend, the answer's 
YES—if you read The Autocar’s brilliant Show Numbers! 
First a stand-by-stand guide to the whole Show. Then the 
great Show Report, packed with vivid articles, photographs 
and drawings. Finally, The AuTocar’s expert assessment, a 
full analysis of design trends in the Review number. You'll 
get the most from the Motor Show with The AuTocar— 
three times over! 


SHOW GUIDE Oct - Is. 
SHOW REPORT - 18 Oct ° 2s. 
SHOW REVIEW - 25 Oct - Is. 


Show Numbers 


Order from your newsagent NOW—and be sure 


HIGH FREQUENCY ALTERNATORS 


400 to 2400 cycles per second 


Our range of H.F. Alternators 
covers an extensive range of 


Photograph by courtesy of B.O.A.C. 


We would welcome your 
enquiries for this class of 
machi 


CONSTANT QUALITY 


CASTORS 


Aliso manufecturers of 


AIRCRAFT SERVICING 


In the building and maintenance of aircraft all over the 
world, Flexello castors are playing an increasing part. 
Specially designed for ground servicing equipment, they 


AUTOMATIC VOLTAGE 
REGULATORS 


ROTARY TRANSFORMERS 
AND CONVERTERS 


MOTOR GENERATORS 


PLEXELLO CASTORS & WHEELS LTD - SLOUGH - BUCKS - SLOUGH 2412! 


are utterly reliable under all conditions. The constant 

~emgg Quality, closest inspection and modern 
methods have made Flexello the largest 
castor manufacturers in Europe. 


Flexello RETRACTABLE JACKING 
CASTOR (Patent applied for). 


KV 10 RXB (World Potent applied for.) 
The ‘ideal’ castor from the NEW 
HEAVY DUTY DOUBLE SWIVEL 

BEARING CASTOR RANGE, 

sets a new standard of precision 

manceuvrability and rugged strength. 


For full particulars write for Catalogue FL. 
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Good Kept 


in the HENSHALL 
Airline Food Box 
Over 1500 Henshall Food Boxes, specially 


‘ designed for lightweight and robust con- 
: struction are in use by the world’s airlines. 


The boxes provide the complete answer 
to the transport of passenger meals. 


Bar Box 
The Henshall Bar Box gives fully protected Container 


transport for bottles conforming to H.M. 
Customs Regulations. 


Details of these products and also the new Henshall 
“Airfridg’’ Ice Box are available upon application. 


(ADDLESTONE) L'® 
AIRCRAF ENGINEERS METAL WORKERS 


YSTER LANE BYFLEET IRREY 


Stream-Line 
filters 

for aviation fuel 
filtration 


STREAM-LINE FILTERS 


STREAM-LINE FILTERS LTD. 
A Member of the VOKES Group 


INGATE PLACE LONDON - S.W.8 
Tel: MACaulay 1011 


Used by the R.A.F. and U.S.A.A.F. in 
Great Britain and by military air forces 
all over the world. Other users include 
leading aircraft manufacturers and oil 


companies. 
SFII3 


ae 
- 
Food 
Container 
PP 
Ss, 2 


GET IN TOUCH WITH 


OF LONDON, 


A-1-D & A-R-B 
APPROVED STOCKISTS 


W. WILSON 
& SONS 
(LONDON) 
LTD. 


Registered Office 
and Works 
114 NIGHTINGALE 
ROAD 
LONDON N.22 
Telephone 


BOWes Park 8431/6 


OPEN-ENDED 
RATCHET 
SPANNERS 


Patent No. 700214. Also World Patents. 


Ideal for awkwardly 
placed nuts 


Three standard sizes>— 
No.1. 7%” to 
No.2, to 
No. 3. to1” 
to fit any standard 
nuts or bolts. 


ease of working of the normal 
ratchet spanner. It can also be used as 
a pipe wrench. Precision made from high 
tensile steel forging. The handle is black 
negradized finish. The teeth are designed to give 
maximum grip without damaging the nut. 


Write for prices and free illustrated catalogue des- 
cribing the complete range of “‘Leytool’’ Hand Tools. 
LEYTONSTONE JIG & TOOL CO., LTD. 

LEYTOOL WORKS, HIGH RD., LEYTON, LONDON, E.10 Phone Leytonstone 5022-4 
Specialists in Tooling Equipment and Machinery for every Industry 


THE 


BRITISH AVIATION 


INSURANCE COMPANY LIMITED 


The oldest and largest office 
specializing in Civil Aviation 


3-4 LIME STREET, LONDON, E.C3 


Telephone: Mansion House 0444 (6 lines) 


BRANCH OFFICES 
MONTREAL TORONTO 
276 St. James 44 Eglington Avenue, West 


Street West, Telephone: 


JOHANNESBURG CALCUTTA BRUSSELS 
London House 2 Hare Street 99 Rue dela Loi 
Loveday Street, Telephone: Telephone: 

Tel: 33-3048 23-3274 12.00.05 
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combines the advantages of , 


FOR USE IN EIGHT COUNTRIES 


In Production 

Early Delivery 

Short Take Off THE VERSATILE 
Short Landing EP. 9 


EDGAR PERCIVAL AIRCRAFT LTD 


STAPLEFORD AERODROME - ROMFORD - ESSEX - ENGLAND 
Telephone: STAPLEFORD 333 Cables: PERAIR, LONDON 


THE ENGLISH ELECTRIC 
CANBERRA, Mark 9 
twin-jet.bomber 


Photograph by kind permission of 
The English Electric Company Ltd. 
In addition to a wide range “of cables. 
we specialise in the production of many 
forms of cable assemblies for the Aircraft 
Industry, incorporating moulded harness plugs: 
Sockets, bifurcations etc., a speciality. 


RISTS WIRES & CABLES LTD 


LOWER MILEHOUSE LANE NEWCASTLE-UNDER-LYME STAFFS 
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CABIN AIR 


PRESSURE REGULATORS CONDITIONING CONTROL 


ANTI-ICING CONTROL 


Teddington Pressure Regulators have 
al been designed to provide a control of engine air bleeds, 
high pressure system tappings and HOT AIR AND GAS VALVES 
powered fuel proportioners. Over-ride control 
| is by high temperature solenoid and the ELECTRO-MAGNETIC VALVES 
regulators are provided with 
TIME SWITCHES 


automatic devices to ensure a ‘safe’ failure condition. 


PRESSURE SWITCHES 


PRESSURE REGULATORS 


POTENTIOMETERS, 
ACCELEROMETERS AND 
REGO TRADE MARK PRESSURE TRANSDUCERS 


TEDDINGTON AIRCRAFT CONTROLS LTD. 
MERTHYR TYDFIL, SOUTH WALES. Telephone: Merthyr Tydfil 666 


LONDON OFFICE: COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX. Telephone: Coinbrook $02 TAC 168 


The cure for On THE “BRITANNIA’”’ 


SELECTIVE 


RELAY SWITCHES 
DRIPSOMANIA 


Also differential and 
High Pressure Resis- 


tance transmitters CALIBRATOR 


combined with switch 
compatible with MK IIC up to 800 knots. 
H.T.P. 


Differential pressure 
gauges for very light 
readings, 


Airspeed indicators 
including MK 12A. 


Regd Trade Mark 


ROBINSON (GILLINGHAM) LTD. LONDON CHAMBERS, GILLINGHAM, KENT. TELEPHONE 


in Four Rey 
R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 Phone: Enterprise 442? 
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Aluminium Corporation Ltd. 


Are Proud to be Associated 
with Rolls-Royce Ltd. 
in the Manufacture of 


their ‘‘Avon 200’’. 


Sales Office: 30 CHARLES If STREET, LONDON, S.W.1. Tele: TRA 3104 
Rolling Mill: DOLGARROG, CONWAY, NORTH WALES 


| Precision Castings Manufacturers! 


Le. here is melting stock to 


your EXACT requirements! 


A unique and highly specialised service for all 
investment founders is provided by G. L. Willan 
Ltd. Melting Stock in a very wide range of 
alloys is always available, processed in High 
Frequency Electric Melting Furnaces under the 
strictest laboratory control and tailored to your 
exact requirements in respect of analysis, physical 
shape and cleanness. In addition, Willans 
undertake the recovery of your more valuable foundry 
scrap metal for subsequent re-use. 


| 
| 


Suppliers of Melting Stock to Rolls-Royce Ltd., for use in the “Avon” engines. 


G. L. WILLAN LTD Steel Manufacturers 


A.LD., A.R.B., and D.1.Arm. Approved. 
| SUSSEX STREET, SHEFFIELD, 4 Telephone: 24211 


0.A.3852.A 
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“Inside Information” 
FOR WINTER PHOTOGRAPHY 


Now is the time to think about indoor photography— 
and to make all the necessary lighting and flash 
preparations; Today’s special issue of 

| il AMATEUR PHOTOGRAPHER describes, illustrates 
ai and prices the full range of equipment— 

provides expert articles on choice and operation to 
give you the essential inside information. 

There are all the regular features too, of course. 


Don’t forget your copy Is. 3d. AS USUAL! 


LIGHTING & FLASH NUMBER ~- 16 Oct. 


Always at your service... 


THE ENGLISH FLECTRIC Let Nobrac’s Machine Shops have 


your carbon components up to 
: COMPANY LIMITED 20in. x 15in. x 15in. Only first- 


class machine tools are used and 


AIRCRAFT DIVISION first-class work produced. 


with four or more years experience in any aspect of 
aircraft design are invited to apply for posts at Warton 
and Acton. NOBRAC CARBON 

The Division is a strong, well-balanced team; a fact Commerce Way, Lancing, 
which has been amply demonstrated by the established Telephone: Lancing 2063 
success of the Canberra, and further emphasized by the 
reports on the P.| in the Technical and National Press. 
Additional recruitment of experienced men for the 
, drawing offices is now required to help our extensive 
long-term commitments. 


+ UPHOLSTERY & LOOSE CayERS..> 


‘ The work available now, and for the future, is on 
i 4 advanced military aircraft, and a civil aircraft research 
4 team is now being established. 


Excellent new drawing offices are being built at Warton 
‘ and will be occupied shortly. 


Apply, giving full details, to the 

Chief Personnel Officer, 
¢ c/o Department C.P.S., Marconi House, 336/7 Strand, 
London, W.C.2, LATEX UPHOLSTERY LTD. 


quoting reference F 1799 E. THE LEADING SPECIALISTS 
LONSDALE ROAD, LONDON, 


WaTEee 
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From invaluable PAST experience 
21 via PRESENT-DAY leadership 


YEARS to anassured FUTURE 


4 


Hydraulic equipment by INTEG 


INTEGRAL LTO. BIRMINGHAM RD. WOLVERHAMPTON. TEL: 24984 


INTERIOR OF THE es 
FOKKER FRIENDSHIP 


SEATING 
SUPPLIED 
BY 
RUMBOLD 


L. A. RUMBOLD Co. Lrtp. 


KILBURN, LONDON, N.W.6 
Tel: MAlda Vale 7366-7-8 
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AIRCRAFT ENGINEER 


PRESS DAY —Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. - per line, minimum 10/-, average line contains 6-7 words. Special rates for Auctions 
Contracts, Patents, Pe and Official Notices, Public Announcements, Public Appointments, Tenders 6 per 


line, minimum 12)- 


Each paragraph is charged se yarately, name and address must be counted. All adver- 


tisements must be strictly prepaid +e should be addressed to FLIGHT Classified Advertisement Dept., Dorset 


House, Stamford Street, London, 8.E 


Orders and cheques sent in renal for advertisements should be made payable to Iliffe & Sons, Ltd 


and crossed & Co. 


Trade Advertisers who use th s co umns regularly are allowed a discount of 5% for 13, 10% for 26 and 15°, for 
52 consecutive insertion orders. Full particulars will be sent on application. 


Bex Numbers. For the convenience of private advertisers, Box Number facilities are available at an additiona 


charge for 2 words plus 1 - 
advertisement charge 
London, 8.E.1 


extra to defray the cost of registration and postage, which must be added to th« 
Replies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Street 


Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 


AIRCRAFT FOR SALE 


W. S. SHACKLETON, LTD. 
Europe's Leading Aircraft Brokers 
offer 
BRISTOL 170 Mk 21 FREIGHTER G-AILW 


HECK IV overhaul and renewal of British C. of A 

recently completed by British Aviation Services 
(Engineering), Limited Ithough primarily a am 
aircraft, there are 36 passenger seats available 
emergency use. Fitted with Sperry Automatic pilot 
and airline radio equip it is avail for sale 
immediately. 


PERCIVAL PRINCE Mk 3E G-AMLZ 


NE of the most luxurious V.I.P. executive aircraft 
operating in the United Kingdom, we are privi 
leged to offer this Prince for sale on behalf of Stewart 

Smith and Co., Limited 
Fv LLY equipped for any weather condi- 
tions, radio includes rconi 7092 A.D.F., 
STR.12D 70-channel V.H.F., standby STR.9 4-chan- 
nel V.H.F., L.L.S. and, on a hire agreement, a Decca 
Navigator 
Te CABIN, which is delightfully furnished, is 
fitted with five passenger seats, offering a comfort 
rarely known in aircraft travel 
ASED at Blackbushe Airport, it is available for 
immediate sale, and can be put into service at once 


DE HAVILLAND RAPIDE 


UST completing its Certificate of Airworthiness 

overhaul by Goodhew Aviation Co., Limited, this 
is an ex-B.E.A. aircraft that has always been main- 
tained in excellent condition. It has eight passenger 
seats and is equipped with STR.9X 10- = V.HLF., 
standby Murphy single-channel V.H.F., and S.B.A., 
Gipsy Queen ITI engines, port 508 and starboard 328 
since complete overhaul, and Fairey Reed X9 


AVAIL? ABLE for inspection and delivery ex Kid- 
payee Airport, near Oxford. 

SHACKLETON, LTD., 175 Piccadilly, 

me... W.1. Cable: “Shackhud, London.” 

Phone: HYDe Park 2448-9 [0070 


H. DOVE, m 70/4 engines. Available imme- 

© diately. Channel Airways, Southend Airport, 
Essex [0031 
MILEs GEMINI IA, airframe 1039, engines 163 
and 353. Full dual control including throttles, 
blind flying panel, navigation lights, six-channel 
V.H.F. C. of A. until March 1960. £2,250. View 
London area. Consider high-class car in exchange. 
Box 2188 (7179 


SAMLESBURY 
ENGINEERING 


AIRCRAFT CONSTRUCTORS 
for all types of 
Cc. of A. OVERHAULS 
CONVERSIONS - REPAIRS 
MODIFICATIONS 


Designers and Manufacturers 
of 
JIGS and TOOLS 
for the 


LEADING AIRCRAFT 
MANUFACTURERS 


Also 
SUPPLIERS of 
MAJOR STRUCTURES, LARGE 
ASSEMBLIES and INTERIORS 


A.R.B. Approved 
Design & Drawing Office 


Facilities Available 


SAMLESBURY AIRFIELD 
Nr. BLACKBURN, LANCASHIRE 
TELEPHONE: BLACKBURN 44668 


SQUIRES GATE AIRPORT, BLACKPOOL 
STANSTED AIRPORT, 


AIRCRAFT FOR SALE 


R. K. DUNDAS 


H‘4Y® available many ‘planes of all types, including 
a following business and touring aircraft 
A® DOVE Series 6A, Gipsy Queen Mark 2. de 
Oar s inspector says: “‘It is in the finest con 
dition I have ever seen such a plane.” Price £23,250 
19 HERON Series 2—full modification, ma zni 
ficent condition. Price £50,000. _ 
O DC-3As—-28 passenger version, airline main- 
tained, excellent condition. Price £41,750 and 


£43,000 

OCKHEED LODESTAR—12 months C. of A 

£22,000 
PX the low price range we can offer the following 
aircraft giving exceptional value:— 

VRO X1X—Cheetah XV engines, carrying 8-10 pas 
wd From £2,500 (subject to C. of A., engines 
hours and wing requirements). 

A*2ss TER V—newly upholstered, in prime condit.on 


USTER AUTOCRAT—teconditioned, 12 moaths 
C. of A. £1,485. Reconditiongd nil hour en; ine 
AS TER AUTOCRAT—3-seater, dual co.trol 


1937 PERCIVAL Q6—6-seater. From £1,700 


AU these, and the many other aircraft of all types 
which we can offer are open to offers. 
K DUNDAS, LTD., 59 St. James's Street 
London, S.W.1. Tel: HYDe Park 3717. es 
s Aero,” Piccy, London. {0s 


BRISTOL FREIGHTER MARK 21 
G-AHJD 


IRFRAME hours since new; 4,782. Engine hours 
since overhaul: 487 and 655. Propeller hours zero 
since overhaul. Major check IV and renewal of 12 
months certificate of airworthiness just completed. 
ADIO V.H.F. STR.12C—LL.S. SR.14/1SC— 
Radio Compass SCR.269G—H.F. TR.1154/ 1155. 
Aircraft interior upholstered in green and cream and 
fitted with 52 Rumbold seats in green leather. In 
first-class condition throughout. 


Delivery: Immediate. 
Price: £35,000. 
EAGLE AIRCRAFT SERVICES, LTD., 
BLACKBUSHE AIRPORT, 
Camberley, Surrey. 


Tel.: Yateley 2371 P.B.X. Cables: Eagle, Comoe 


ORION AIRCRAFT SERVICES 


COVENTRY (BAGINTON) 
CIVIC AIRPORT 


Now offer in the Midlands a 
comprehensive maintenance and 
overhaul base including radio. 
We will overhaul all types of 
civil or military aircraft from 
Tiger Moths to DC.4s. 


Hangorage available immediately at 
moderate rates 


Contact our Technical Director for 
further information. 


Telephone: Toll Bar 3322. 


DERBY AVIATION LTD. 
Aircraft 


Telephone: ET WALL 323 


MR. QO IS IMPATIENT TO KNOW 
Q. What was this great offer that you 
mentioned last time we were here! 

A. We make so many offers that it is hard to 
remember which you mean; oh yes, | know, 
ness trips, and | can i hing bet 

than our MILES MINI 30, 3a, fitted wah 
Gipsy MAJOR 1 


Wolverhampton’ 
tt 1s almose unique for one 
to appear on the second-hand market, as 
they were made to measure for customers 
who wanted something very special. 
However, we have one available com- 
plete with STRI x V.H.F. radio an 
GOODYEAR DISC BRAKES! 
DOES THIS INTEREST YOU? 
so, we will be very pleased to send further 
details 


LONDON OFFICE: Telephone: ABBEY 2345 
78, BUCKINGHAM GATE, $.w.t. 


TRAVELAIR LIMITED 


De Havilland RAPIDE 


We have pleasure in offering this very fine 
aircraft for quick delivery. It is presently 
undergoing overhaul for the renewal of the C. 
of A. and is generally in a» wy good condition 
Gipsy Queen III engines—251 and 361 hrs 
since new, Airframe hours 2,800, X9 pro- 
pellers, 8 seats, Plessey multi-channel vhf 
Bendix A.R.C. Fan marker. Two 500 watt W/D 
generators, 24 volt electrics. PRICE £2,700. 
Anson Mk. 1 FREIGHTER 

This aircraft, in excellent condition, is also 
available for immediate delivery. Cheetah 9 
engines—202 and 389 hours. Airframe 3,640 
hours—200 since check 5. C. of A. to March 
1958. 4 seats. New Bendix A.R.C. Fan Marker. 
Radio range, 24 volt electrics. All modifica- 
tions. £1,200 

115 OXFORD STREET, 
ONDON Ger 3328 


| 
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PARMAN 
AIRCRAFT 
SUPPLIES 
LIMITED: 


FROM 
STOCK 


ELECTRICAL 
EQUIPMENT 


In fact everything 
used in the con- 
struction and main- 
tenance of aircraft 


We probably stock 
your requirements 


PARMAN AIRCRAFT SUPPLIES LTD. 


Approved A.R.B. 


HORLEY, SURREY | 
Telephone: HORLEY 4344 (P.B.N.) 


Telegrame: Parmanair. Horley, Surrey 


FLIGHT 


AIRCRAFT FOR SALE 


TRAVE 
Offer Private 
NEY Auster Alfa. £1,765. 
PROCTOR IV: low hours, 12 months C. of A. £450. 
Pace V: medium hours, C. of A. three years. 
control, long range tanks. £690. 


Aust TER V: low hours, 12 months C. of A. V.H.F. 
radio, blind flying pe nel, long range tanks, Naviga- 


LTD. 
Aircraft 


115 Oxford Street, Londen, 


VENDAIR OF CROYDON AIRPORT 
OFFER 


GEMINI Mark IA. Airframe hours 1,050 since new. 
Cirrus Minor II ines 230 hours and 80 hours. 
V.HLF. radio. Recent C. of A.; aircraft in excellent 
condition. Price £1,900. 
VE other aircraft in stock. Vendair, Croydon 
$777. [0603 


AIRCRAFT. Tri-pacers—Apaches—Super- 

Cubs. The sole — for Great Britain and 
Ireland are Irish Air rter Limited, 62 Merrion 
Square, Dublin. Tel. 63297. [0200 
Gem III Gipsy Major 10s. Airframe 490 hours. 

Engines 212 and 574 hours since complete. 36- 
Murphy V.H.F. with crystals. Bendix 
M.N.26 radio compass. Lights. Fowler low drag 
flaps. Good Single engine Bey 
formance. Ne A. £4,400. Edward 
Spitzbrook, Marden, 


AIRCRAFT WANTED 


[MMEDIATE purchase, Aeronca be 

airworthy. Details, Mayes, Min. {71 

ovr demand for good used all 
tions is very great. Operators or owners a 

to dispose of aircraft, engines, or ~. aeronautica 

are asked to communicate at once t 

R. K. LTD., 59 St. James's Street, 


558 


AIRCRAFT ACCESSORIES AND ENGINES 


N& HOUR Gipsy Major I engines for immediate 
delivery. Apply for full details to Mitchell Air- 
craft, Ltd., The rt, Portsmouth. Tel.: io 
OLLASON AIRCRAFT AND ENGINES, itp. 


CRO. 5151. For all —_ Moth, Gipsy Major, 
Gipsy and Gipsy Six Spares. Specialists in the 
overha g of Gipsy engines. {013 


IRRUS MAJOR engine complete with starter, 
mags., carb. and screened Harness (585 hours 


approx.), £95. Wind driven 12v yey complete 

with prop., cut out and fairings, £45; all in good work- 

ing order. 

L}c#T Plane Maintenance Services, Elstree Acro- 
drome. Elstree 3586. (7165 

AIRFRAME spares for Dakotas, Harvard, Piper Cub, 
Fairchild “Argus,” Beechcraft D.17S, Mosquito, 


ngine spares for Pratt & Whitney, 


Spitfire, Firefly. 
Accessories and 


Armstrong Si deley, Lycoming, etc. 
er for all types of — 
APos LTER, Gatwick Airport, Horley, Surrey. 
Tel: Horie 1420 and 1510 (Eat. 105/6). Cables: 
Cubeng, Li (0268 
PHILiirs & ‘WHITE, LTD., offer from stock 
Instruments and instrument parts. Navigational 
sumoment, electrical components, airframe parts and 
draulic components and parts. Engine spares for de 
Haviland Gipsy Major and Queen series, also Arm- 
strong Siddeley Cheetah IX, X, XV spares. Stock 
lists available. 61 een's Gardens, London, W.2. 
Tel.: Ambassador 8651, 2764. Cables: Gyrair, eo 


AIRCRAFT ACCESSORIES AND 
ENGINES WANTED 


EQUIPMENT CO. recuuire Lycoming 

4-cylinder engines and a'so wide range 
of spares and components U.S.A. origin. 222 
Waterloo Road, Manchester 8. Tel.: Broughton 4182. 
Grams: Wyllavia. [0260 


AIRCRAFT FERRYING 


For the delivery and ferrying of aircraft contact 
Overseas Air Transport, Ltd., 22 Broad Street, St. 
Helier, Jersey, Channel Islands. [0740 


AGENTS 
TIGER MOTH SPECIALISTS are still 


includes 


Propeller, 
Engine and 
Airframe Spares 


DOUGLAS DAKOTA 
C47 A&B 
AIRCRAFT 


Please address 
your inquiries to: 
SPARES SERVICE DEPARTMENT 
CROYDON AIRPORT 
SURREY 


and Engines, Ltd., of 
: CRO. 5151. 0134 


AIRCRAFT 
SERVICES LIMITED 


w.t 
7 wiGmMoORE STREET - LONDON 
Tel: WELbeck 7799 


Cables: ‘FIBLDAIR’, WESDO, LONDON 
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"SCOTTISH AVIATION LTD. 
FREPAIRS and C. of A. overhaul for all types of air- g 
craft.. Brooklands Aviation, Ltd., = Repair invite applications from 
Services, Sywell Aerodrome, Northampt Tel. 
Moulton 3251. [0307 DRAUGHTSMEN, 
PLANNING ENGINEERS 
AERIAL PHOTOGRAPHY end grates of 
.— Film Devel Units and Film ers; 
M Continuous Flim Printers and Mason AIRCRAFT TECHNICIANS 
Machines; F 24 Spiral and Spool adaging Outfits in connection with their long 
K.17; F.52; F.49; and F.24 Cameras, Mounts, Lenses, term production programmes on 
} i res above ‘as, m/m @ m/m 
er ilm sizes ien- 
hall Road, London, E.5. Tel 6521. {0290 
Interesting work of a permanent 
DESIGNS cLuBs nature and under excetient 
AND conditions. Superannyation, etc. 5 
SALVAGE URREY Club, Croydon Airport, M.C.A 2 
Pilot's Licenses Link trainer Apply to: Personnel Manager, 


| CROSS MFG. CO. (1938) LTD Open seven “days | SCOTTISH AVIATION LTD. 


| ERTS AND ESSEX AERO CLUB, Stapleford 
COMBE DOWN, BATH Tawney Aerodrome, | | PRESTWICK AIRPORT, AYRSHIRE 
t icence course er 
TEL: COMBEDOWN 2355/8 a, ‘Trial lesson 35s. 15 miles centre of a London. — 


Central Line Underground to Theydon Bois, bus 2 

to club. Open every day.—Tel.: Stapleford 210. {0230 
LYMOUTH AERO CLUB. Course a for 
Private Pilot’s Licence. Auster and Tiger Moth 


contract hours. 


ACOS TE TARCES 


= Comiorable Sub Important vacancies exist in our London 
drome. Tel.: Plymouth 72752. [0341 Design Office for Senior Stressmen to _ 

2 Length Sheep- take responsibility of various interesting 
projects. 


CONTACT LENSES 


or similar, experience 
MORERN CONTACT | similar plus pas | 
Motori Book! (0342 
ad ng \oat Work will be varied and interesting with | 
No. 902 high salary and excellent prospects. | 
A warm and comfort- HANGARS Write in strictest confidence to | 
ined BELFAST (NUTTS CORNER) AIRPORT 
Deep luxurious Hangar to Let 56, Kingsway, W.C.2. 
lined throughout. | | QUITABLE industrial and storage purposes. 
Sizes 34 to 44 chest: Price: £7.7.0 TEEL con * 
length 34° Ss eeuction. _ MINISTRY APPROVED COURSES FOR 


fee ved AREA approximately 27,900 square feet. 
ELectric light and power available. 
we wa Fo® terms and conditions apply to:— 


Tel. Museum 4314. The Airport Commandant, 
Aviakit, Wesdo, 


AMBITIC ([ELEPHONE No.: Dundrod 241. (7177 
GIN RS 


PACKING AND SHIPPING 


: Full details of the easiest and quickest 
Lice cos B tone). Meck. City ., PARK, LTD., /9 Fenchurch 
Guilds, and hundreds of Home R, Mansion House 30 Official 
Mechanical & Electrical Eng. Draughts- and the aircraft industry. (0012 
manship, R.A.F. Maths., etc., are given in 
Royal Que Courses been 
a Vv 
S and many BLE.T Students have obtained PUBLIC APPOINTMENTS OUR HELICOPTERS FLY ALL 
4 First Places in the A.F.R.Ae.S. Exams. OVER THE WORLD 
F We definitely Guarantee MENISTRY OF EDUCATION: Museum Assistants. Our fleet of helicopters is at your disposal 
NO PASS—NO FEE Science Museum. The Civil Service Commis- anywhere in the world, any time. 
sionere lnviee equlications for _ 5 posts the We also run 
useum am posts engineers on and Sikorsky 
enlightening Guide to} | least 16 on October 1, 1957. copters. Ask for further details from: 
; FREE! Write: B.1.8.T., 06eCOLLEGE HOUSE, normally have School Certificate or General Certificate OSTERMANS AERO, 
; 29-31, WRIGHT'S LANE, LONDON, W.8. of Education, or Scottish Lea Certificate, or equi STOCKHOLM 7, SWEDEN 
: OLO valent, with qualification in ma tics or a science Cables: Ostermanaero, Stockholm 
4 ‘or ence Library intment ma 
‘ oe be to the unestablished grade with, normally, estat - 
after not more than two direct to 
post in certain cases. y 
R.A.F. OFFICERS Three weeks’ holiday. AIRCRAFT SPRING WASHERS 
STARTING salary: £315 ig Fy up to £485 (£454 
women) at e or over. higher starting salary 
UNIFORMS may be grant gzceptionally to to candidates over 25. TO B.S. 
men 
LARGE SELECTION IN STOCK SPECIFICATION 
NEW AND RECONDITIONED PPLICATIO with the men’s le by 1961. S.P 47 
WICH, S.£.17 ‘PHONE 1855 quoting No. 143/37, CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


| 
144-P London School of Air 
144-Pace 500K onden School of Air Navigation Led 
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LTD PUBLIC APPOINTMENTS TUITION TUITION 
Applications are invited for pensionable posts as AIR SERVICE TRAINING A SUCCESSFUL career for your son. 
EXAMINERS The only fully equipped private School of Aviation. | 4 ERONAUTICAL, technical and practical training 
in the Specialist staff, comprehensive equipment and full for all branches of acronautical engineering. 
| N residential and recreational facilities within the Schoo! | Diploma course leads to executive appointments in 
4) PATENT OFFICE ensure the soundest training for an aviation career. | civil aviation design and developmem, draughtsman- 
ship, maintenance, etc xtended courses to prepere 
official M.T.C.A. APPROVED COURSES for and A.M.1.Mech. cxaminations. 
work in connection College 
t least 21 and under 35 years on January 1, | for private and commercial pilots’ licences and nd mal SS eee - - 
with extension for regular Forces’ tenance engineers’ licence in categories “A” f Engineering, Chelsea, Londen. 
must ve (or obtain in st 
9 or 2nd Class Honours in Physics, Organic or HELICOPTER COURSES om 
n = in or an equivalent qualifeation, my licences. Details available | successes. For details of exams. and courses in all 
or have achieved a fessional branches of Aeronautical work, Navigation, Mec! 
d A.M.LC.E., A.M.1.Mech.E., AMIEES IC. AIR SERVICE TRAINING, LTD. cal Engineering, etc., write for 144-page handbook— 
T For a limited number of vacancies candidates with 1st Hamble, t 3001/9 free.—B.LE.T. (Dept. 702), 29 right’s Lane, 
or 2nd Class Honours degrees in other subjects—scien- Southampton. el.: Hamble 0970 don, W. [0707 
© tific or otherwise—will be conaidered Exceptional ( LEARN to fly, £30; Instructors’ Licences and Instru- 
t candidates otherwise qualified by high professional Ng ae -SEA Municipal Air Centre and ment fying, for £3 10s. per hour. Night flying 
© attainments will be considered. School. Comprehensive training for all | £5 per hour idence 6 guineas weekly. Approved 
e i STARTING pay for S-day week of 42 hours i in jots” "ticences, ratings and endorsements. Special | M.C.A. Private Pilot’s Licence course. S| ized 
= London between £605 and £1,120 (men) accord- | facilities for instrument, night- flyi and commercial | course for — Pilot’s Licence.- oe 
S ing st-graduate (or equivalent) ¢ ience and ot licences. Chipmunk airc Link training to | School FI Ltd., Thruxton 
Na rvice. um of scale £1,345. This | full instrument ra standard. ‘No entrance fee or | (Andover Junction 1 hour 15 minutes from Waterloo), 
salary scale is being increased by approximately S per | subscriptions. M.T.C. a 30-hour course ts. [0253 
cent. pay ‘x7 tly lower » Airport, Sou ~on-Sea, Essex. 
be: raise: Ld reach eq ity = men’s in . 
of SITUATIONS VACANT 
£2,000 000 (under review) and ble expec- 
promotion to xaminer. 
APPLICATION and further particulars from A SENIOR AERODYNAMICIST 
iv tvice Commission, tific Branch, Executive (Monthly 
London, W.1, quoting S 128/57 M A Ss be A L L ae 
of is required by 
will sit at intervals, as required! | AIRPORT WORKS CAMBRIDGE | | sHort BROTHERS AND HARLAND, LIMITED 
D ESIGN ¢ of all stability 
lems. He will be directly re sible to 
PUBLIC ANNOUNCEMENTS and DRAWING OFFICE | 
PUBLICATIONS 
AIR TRANSPORT ADVISORY COUNCIL SECTION A syitevane ub degree or its academic equivalent 
AN relevant subdjects. 
give REQUIRE ERIENCE-—a minimum of five years in this field. 
mentio applications to operate = air Mndustrial experience would be a great advantage. 
MECHA Me ICAL HE work, of extreme interest, will ‘be on new pro- 
OM “DRAGON AIRWAYS LTD., of 1 Great iects of advanced desizn including V.T.O. shoah. 
Fro umberland Place, London AUTHORS SSISTANCE with removal expenses and with 
PPLICATION Nos. 92/5 and 94/3 for amend- é nosing E Foaing available to a married man who joins 
ments to the terms of approval of the following rom Great Brita 
Normal Scheduled s so as to permit them to PPLIC ATIONS should give full details and should 
operate with Dakota, D.H. Heron and Bristol 170 TECHNICAL be addressed to the:— 
(92/5) - (optional) - SHORT BROTHERS AND HARLAND, LIMITED, 
(94/3) NEWCASTLE Amsterdam - Dusseldorf. TECHNICAL 
PPLICATION No. 93/3 for an amendment to the ILLUSTRATORS Quoting $.A.257 (7170 
vice w y are authori to operate on route x R. q ’ C.O. Fitt 
Sowenene < Amsterdam - Ham so as to permit (AIRFRAME & ELECTRICAL (AIR)) DAKOTA A & C LICENSED 
tate with Dakota, D.H. Heron sed tol Aircraft Engineers 


170 sires t instead of Dakota, Viking and D Heron 
APPLICATION No. aia § for an amendment to the 
the U.K. Internal 

i to operate with D.H.89, 
win Pioneer aircraft on 
the route Liverpool (Speke) - Prestwick (on demand) - 
Glasgow (Renfrew) so as to — them to operate 
with B Bristol 170, Dakota and D.H. Heron aircraft on 
the route Blackpool - Gla (Renfrew). 

SE applications will be considered by the Coun- 

cil under the Terms “ Reference issued to 

by the Minister of Civil Aviation on July 30, 1952. 
Any representations or objections with to these 
applications must be made in writing canting the 
reasons and must reach the Council within 14 days 
of the date of this gy = ny addressed to the 


Air visory Council, 3 Dean's 
, London, from further’ demils of 


lications may be obtained. When an objection 
le to an 4 — by another air transport 
company on the grounds that they are iy to 
operate the route or part of route in question, ir 
lication, if not already submitted to the Council 

id reach them within the allowed 
making of representations or 


TUITION 


CIVIL PILOT/NAVIGATOR LICENCES 


LTD., full-time, or inter- 

instruction’ and postal tuition, or a com- 
of these methods to suit individual 
ibove licences. Classroom 


Performance Schedule exam 
inations. Dogs, st MONarch 
For full details apply to Principal. 


AVIGATION, LIMITED 


30 Central Chambers, Ealing B/W , London, W.5. 
Ealing [0248 


with a flair for Publication Work are 
invited to apply for vacancies offering 


GOOD CAREER PROSPECTS. 


Apply in writing, giving full details 
of Experience and Convenient dates 
for interview to 
PERSONNEL MANAGER 


CHIEF 
STOREKEEPER 


for 


AIRCRAFT WORKS 
30 miles N.E. London 


Minimum qualifications: Full 

knowledge of A.LD. and A.R.B. 

Regulations, Import, Export, 
Customs Procedures. 


Fully responsible for Main and 
Sub Stores, all Stocks and Records. 


Apply in full detail to 
Box No. 2089 c/o FLIGHT. 


yey for duties in the Middle East. Good 
pay and conditions. Please write Box F352, LPE, 
Romano House, 399/401, Strand, London, 


ACANCY in London for a man of good education 
with sound ~~ d and commercial background 
in aviation. A k of languages is an advan- 
ition is per pen and 
may involve some travelling. 
with experience. Please apgly in writing to Box No. 
2128, giving full particulars. 17167 
ui per pache. imum 
900" hours in current C.P.L., 
fR R.T. Based in Dublin. Applicant 
of perience 
preferred. Permanent  panen for right man. Irish 
Air Charter, Ltd., 62 Merrion Square, Dublin. [7137 
NEW TEAM will shortly be built up to develop 
precision hydraulic equipments and systems for 
commercial, industrial and aircraft applications. Posts 
based at Sunbury-on-Thames. Enquiries from senior 
and experienced ret mechanical engineers are 
by Mr. Lubbock (ref. F267), Spe 
Gyroscope Co., West Road, 
Middlesex. (7163 
ANDLEY PAGE (READING), LTD., 
Aerodrome, Woodley, Reading, have 
for Senior and Intermediate Draughtsmen for interest- 
ing work on Civil Aircraft. High commencing salaries 
are off and a generous Life Assurance and Super- 
annuation Scheme is in operation. 
of experience, etc., to 


end with some 


Devel ent Engineer at 
Development 
and Defect Savertignilens. standard with 
recognised training and se aero engine ex- 
perience. Salary co10-—£1 08S per annum.—Appli- 
cation forms from: Senior 4, Officer, — 


DESIGN and Detail Draughtsmen, with 
aircraft experience, required for Weapons 
Research Design Office. All applications treated con- 
fidentially and interviews arranged to suit applicants. 

Excellent worki in offices near 


4 
ik 
| 
Me 
| 
| FREE! Brochure giving details of courses in all 
<C.A. exams, etc. Also courses for other 
branches of gi ing. Write: E.M.I. Institutes. arrow-on-the undergroun stao 
Dept. F26, London, wi. (Associated with H.M.V.) Administrative Manager, A. V. Roe & Co, 
[7161 
‘ 
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DESIGNERS 
DRAUGHTSMEN 
ENGINEERS 
TECHNICIANS 


Depending upon the appointment an 
Ordinary or Higher National Certificate, 
Degree or equivalent qualification is 
required. Previous experience of aircraft 
work is preferred but is not essential. 


A new design office, laboratories, and 
wind tunnel will be completed in the near 
future and the posts advertised present 
opportunities to enter a strong design 
team with excellent working conditions 
in pleasant surroundings. 


Write giving full particulars, quoting ref. number 3445 to :— 


Personnel Officer, 


Men with the right capabilities and qualifications 


are required for a programme of work 
on the design and development of 
high performance and supersonic aircraft. 


AERODYNAMICS Performance, Stability Control. 

STRENGTH CALCULATIONS Staticand Dynamicstressing 
and design calculations, fatigue. aeroelasticity. ; 

SERVOMECHANISMS Electrical-mechanical aerodynamic ~ 
control systems. 

FLUTTER AND DYNAMICS Calculations and Test analy- 
sis involving use of analogue and digital computers. 

STRUCTURAL TEST Staticand Dynamic Testing including 
heat effects of components and complete airframes. 

SYSTEMS TESTING Functional and reliability testing of - 
air, hydraulic, fuel and electrical systems. 

STRUCTURES DESIGN Detail design of aircraft structural 
components. 

SYSTEMS DESIGN Detail design of hydraulic, fuel, and air 
systems. 

ELECTRICAL ELECTRONIC INSTALLATIONS Design of 
installations of radio, navigational and other military 
equipment of latest types and specifications. 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD south marston Works, Nr. Swindon, Wilts. 


T3421 


D. NAPIER & SON, LTD. 
FLIGHT DEVELOPMENT ESTABLISHMENT 
LUTON AIRPORT, BEDS 


Engineers and Technical Assistants 


Development Engineers for aircraft de-icing manufacturin 

processes. Apprenticeship in mechanical or electrica 
engineering with at least O.N.C. Experience in work study 
or special purpose machine tools an advantage. 


Technical Assistants for analysis of flight trials and future 
projects involving problems of thermodynamics, stability 
and control, Performance, and acrodynamics. Also for 
development work on aero engine installations. Degree or 
H.N.C. desirable with appropriate experience. 


Technical Assistants for instrumentation and electronics 
with H.N.C., and Laboratory Assistants with O.N.C., 
preferably with instrument experience in aeronautical field. 


Designers and Mechanical Engineers with knowledge of 
aircraft accessory gearboxes, power transmission systems, 
mechanical controls and linkages, and preferably experience 
in propeller turbines, helicopter power units, or rocket 
engine installations. 


Structural Test Engineer for work on structural and fatigue 
tests, capable of — suitable rigs and preferably with 
experience of aircraft structures. Should have H.N.C. or 
equivalent qualifications. 

Aerodynamicists for flight test and future project analysis. 
Experience on problems of stability and control and/or 
thermodynamics an advantage. ree or equivalent 
standard desirable. 

Senior Stressman with aircraft experience for new installa - 
tions and special projects covering a wide variety of 
interesting work. H.N.C. desirable. 

Weight Control for work in conjunction with 
above, preferably with O.N.C. Aircraft experience essential. 


Applicants for | of the above posts will also be considered 
for others for which their qualifications may be suitable. 


Interviews arranged in London or Luton. 
Write fully to 
Dept.C.P.S., Marconi House, 336/7, Strand, London, W.C.2, 
quoting Ref. F800B. 


CANADA 


Really fine opportunities for 


ELECTRONIC ENGINEERS 


and 


ELECTRO 
MECHANICAL ENGINEERS 


with large aviation electronics company. 
Age 25-35 years. 


Degree (or H.N.C. with endorsements) required, 

and preferably at least five years’ experience, but 

selection will emphasize ability rather than 
experience. 


Duties include original design or extension and 
modification of established designs for electronic 
systems employed in various training aids such 
as aircraft simulators. Production of sufficient 
information for fabrication of engineering models, 
or of Production Prototypes, and testing thereof. 
Preparation of performance specifications, and 
initiation of production releases. Assistance pro- 
vided by full staff of other engineers, draughtsmen 
and technicians, and responsibility is directly to a 
Project Engineer, or to a Departmental Head. 


Box No. 1798, c/o Flight. 
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™ Division, Sutton Lane, Langley, 


BROOKLANDS AVIATION LIMITED 


require 
AIRCRAFT ELECTRICIANS 
with experience on CANBERRA AIRCRAFT 


OcToBER 1957 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


NEWMARK LTD. have the following 
vacancies at their Development Laboratories at 
w Addington, Croydon, Surrey. 
INGINEER for work on the design and development 
of Helicopter Autopilots. 
IGHT Test Engineer for preparation of Flight 
Test schedules and analysis of flight records. 
EVELOPMENT Engineer for work on instruments 
for GW. applications. 
Engineer. 


ANDIDATES should possess a degree or equiva- 
lent qualification and/or have had some previous 
Mdustrial experience in the field of electromechanical 
@r servo instruments. Pension Scheme. Appl 
Writing to the Personnel Officer, Louis Newmark ark Ltd. 
Purley Way, Croydon, Surrey. (7169 
AR SERVICE TRAINING uire a Technical 
Instructor for engine and airframe sections of 
A.R.B. Pilot examinations. 
Ww" TE, giving details of age, experience qualifica- 
tions held to Commandant, Air Service Training, 
"Limited, Hamble, Southampton. (7143 
® APPLICAT IONS are invited from Pilots holding 
] the Commercial Pilot’s Licence and Instrument 
Ratin ing. with a type rating for Bristol Type 170, who 
» would be interested in permanent appointments in 
= New Zealand. Write to Airwork, Ted, Overseas 
Bucks. [7160 


ISCOUNT “A” and “C” Licensed Engineer for 
senior technical sition in charge of Viscount 
at Manchester Airport. “A” and .“C”’ 


ince on Vik ing also an advantage. 
ID NTENAN E Schedules Engineer, 
vith Viscount and Viking experience, to wor 


with Chief Inspector, Blackbushe Airport. 
APELY in confidence to: Managing Director, Eagle 
Aircraft Services, Ltd., Bleckbuthe Airport, C 
berley, Surrey. Yateley 2371. (7141 
GENTOR Aeronautical Engineer with varied produc- 
tion and oes experience required for aircraft 
establishment in Apply Aviation Department, 
of Defence 2a Palace Green, on- 
7174 
Cor: TAINS and First Officers comulved for small 
sprouting airline in friendly Middle East country, 
with experience on Dakotas or similar aircraft. Write 
+ = with full details of experience and mr 
SCHNICAL Author for compilation of 
operational and and des- 
criptive brochures for aero engine test equipment and 
associated mechanical subjects. Sound engineer back- 
eround essential combined with keenness and ability 
to work with minimum guidance. Permanent and 
interesting post for suitable ~~ Details of 
qualifications and experience to John Curran, Ltd., 
P.O. Box 72, Cardiff. (7106 


STARE Pilot with jet experience required. Apply: 
Chief Pilot, Airwork, Ltd., R.N.A.S. St. Davids, 
Pembs (7171 
ANDLEY PAGE (READING), LTD., The 
Aerodrome, Woodley, Reading, have vacancies 

for Senior Stress Engineers, with wide practical “Fiigh 

ence, for interesting work on Civil Aircraft. 

commencing salaries with new houses to rent = 
- offered to those appointed. Life Assurance and 
rannuation in operation. Please send 
Rt particulars of experience, etc., to the Personnel 
Officer. [0285 
WANTED immediately for London office, tech- 
nician, preferably with degree, with sound 
knowledge of aerodynamics and mathematics. Per- 
formance estimation and statistical investigations for 
market surveys will form important part of work 
Position is permanent and pensionable. Salary accord- 
ing to experience. Please apply in writing to Box No 
2127, giving full particulars [7166 
HE INSTRUMENT DIVISION OF FIELD 
AIRCRAFT SERVICES, LTD., Bovingdon Air- 
port, Herts, require the services of a skilled mechanic 
experienced in the overhaul and calibration of aircraft 
air-driven Gyro instruments including Auto Pilots, and 
also a mechanic experienced in the overhaul and bench 
testing of aircraft electrical components. They will 
join existing well equipped worksho; 
to Works Supervisor, Bovingdon Dae 7134 


Apply in first instance to:— 


PIECEWORK BONUS — 


No. 2 SITE, BUTTOCKS BOOTH, MOULTON, NORTHAMPTON 


CANTEEN FACILITIES 


SITUATIONS WANTED 


X-FLIGHT-LIEUTENANT, 1,600 hours, on 
single and twin-jiets, B.Sc.(Pure Science), seeks 
aircraft industry England/Europe; 
rench/German. Box No. 2129 [7168 
ISCOUNT. An _ experienced Captain, ALPT, 
11,000 hours command, who has passed perform- 
ance and technical examinations on type but has not 
yet flown Viscounts, invites suggestions and/or offers 
No. 2084. (7187 


BOOKS, ETC. 


25 ISSUES Flight and Aeroplane mainly 1946-48. 
£5 or offer. Buyer collect week-end. Hodges, 
Huish Vale Road, Ash Vale, Surrey (7163 
[ENGLAND'S only aviation bookshop. Send 3d. for 

14-paze catalogue or call Saturday. Beaumont, 2a 
Ridge Avenue, Winchmore Hill, London, N.21. [0620 


STRESSMEN, WEIGHT 


TECHNICIANS OF 


BLACKBURN AIRCRAFT 


urgently require 


AIRCRAFT AND MECHANICAL DRAUGHTSMEN, 


AND 
TECHNICAL PUBLICATIONS STAFF 


Blackburns are an expanding organisation. At Brough one additional 
modern building for Design Staff is now nearly completed and work on 
another still larger building will commence within the next few weeks. 


The Factory and Technical Offices are situated on the North bank of the 
Humber amid delightful open countryside. 


Houses are available and generous assistance to purchase is given together 
with payments of removal expenses. 


We invite you to join us, either at the main offices in Brough, or at our design 
offices in London, Leeds or Dumbarton (Scotland). 


Enquiries, which will be treated in the strictest confidence, should be marked 
for the attention of the Technical Staff Manager and sent to 


BLACKBURN AND GENERAL AIRCRAFT LIMITED 
BROUGH, EAST YORKS. 


CONTROL ENGINEERS 


ALL CATEGORIES 


AIR CHARTER 


LIMITED 


have vacancies for 


TEN 
CO-PILOTS 


on a permanent staff basis 
for their 


SUPER TRADER 
SKYMASTER and 
BRISTOL fleet 


Minimum qualifications: 


Commercial Pilots’ Licence 
and Instrument rating 


Apply to: 

The Chief Pilot 
AIR CHARTER LTD. 
21 Wigmore Street 
London, W.1 
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The Model 7 Universal 


AvoMeter | THE ENGLISH ELECTRIC COMPANY 


LIMITED 


The world’s most widely used combina- 
tion electrical measuring instrument. 
Provides 50 ranges of readings on a 

S-inch hand-calibrated scale fitted with AIRCRAFT DIVISION 
an anti-parallex mirror. Guaranteed 
accurate on D.C. and A.C. up to 2 Kc/s 
to the limits laid down in B.S.S. 89/1954 


for S-inch scale-length industrial portable 
instruments. 
The meter will differentiate between N G N 


A.C. and D.C. supply, the switchi 
being electrically interlocked. The to 


resistance of the meter is 500,000 ohms. 
CURRENT: AC. end DC are required for the flight test evaluation and nea 
0 to 10 amps development of the P1 B weapons system. 4 
VOLTAGE: A.C. and D.C. 
0 to 1,000 voits 


RESISTANCE: Up to 40 megohms Applicants should have several years experience 
CAPACITY: -0! to 20uFds in the Aircraft Industry and possess an engineering 


AUDIO FREQUENCY degree or equivalent qualification. 
PO 


WER OUTPUT: 0—2 wotts 


DECIBELS: —25Db. t 16Db. 
el A considerable number of these aircraft will be 
List Price pact snd: portable, simple ro operate and based at Warton for this and other interesting and 
t ctr 
| £19 10s. It by an eutemetic advanced flight test work. 
against damage through severe overload. 
extending the wide ranges of measure- Apply giving full details of qualifications and 


ments quoted above - 
experience to: 


@ Write for fully descriptive pamphlet 
Sole Proprietors and Menufecturers:~ AVVO LTD. DEPT. C.P.S., 336/7, STRAND, W.C.2, 


AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.1 quoting Ref. F 1716B. 
Victoria 3404 (9 lines) 


A7/6 


EST. 1887 
Suppliers of hined and fabricated compo- EBONITE (Vulcanite) RESILON (Synthetic resin bonded paper) 
0s in all Plastics and Allied materials to individual 
nents /7 2. astics 4 Sle im COROSITE (Acid resisting material) 


requirements. Precision guaranteed. GLASS-FIBRE LAMINATES 
Telephone: CLE 0145/9 VULCANIZED FIBRE (Red, Black or Grey) 


Telegrams: UHLHORN, AVE, LONDON FEROBESTOS, ETC. 


UHLHORN BROS. LTD., 53 CITY ROAD, LONDON, E.C.1 
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Lycoming 
raises 

the ceiling 

for business 


Today, European business is climbing, 
literally, to new heights. Part of 

the story is the executive mobility 
made possible by a growing reliance 
on faster, more powerful twin-engine 
corporate and utility aircraft. 


Business got its first aircraft power 
plants from Lycoming. Today, more 
Lycoming engines roar in twin-engine 
executive aircraft than any other 
engines in the world. Here is a list 

of prominent European aircraft 
manufacturers who rely on Lycoming: 
Aubert ... Dornier... Hurel-Dubois... 
Focke Wulf... Fokker... Pasotti... 
Percival ... Piaggio... Pilatus... Saab. 


Lycoming’s engineers have developed 
new, light supercharged reciprocating 
engines and gas turbines to speed 


business progress. 


Find out how private flying can 
save you time. Write for booklet, 
“The Review of Executive Aircraft.” 


Lycoming Division 

Aveo Manufacturing Corp. 

550 South Main Street 
Stratford, Connecticut, U.S. A. 
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In the early stages of the Gnat light fighter project, Folland 
Aircraft Ltd discussed with Bristol the design of a suitable 
lightweight turbojet engine. From the time that the specifica- 
tion of the engine was settled and detail design and develop- 


ment got under way, progress with the Orpheus was phenomen- 
ally rapid. 


Objectives of the Bristo! Orpheus project To produce 
a simple, lightweight turbojet engine of exceptional power/ 
weight ratio suitable for the new generation of lightweight 
fighters and also for trainers, transports and executive aircraft. 


The engine had to be low in cost and easy to manufacture and 
maintain. 


Development progress A year after detail design began, 
the first Orpheus engine was running. Six months later, an 
official 150 hours type test had been completed and the engine 


cleared for flight. On the 18th July 1955 the first Gnat took the 
air. 


This unprecedented speed of development was largely due to 
the thinking on lightweight turbojets which already existed 
when the Orpheus project was initiated, combined with the 
enormous fund of experience amassed at Bristol on turbine 


engine design. 


THE POWER PLANT IS THE HEART 
OF A SUCCESSFUL AIRCRAFT 


The heart of the Gnat is the Bristol Orpheus 


Current position The Bristol Orpheus B Or 2 last year 
completed a declared type test at a static thrust of 4,520 Ib. 
Now the Orpheus B Or 3 has been type tested at 4,850 Ib for a 
weight of 810 lb, giving a thrust/weight ratio of 6:1, higher than 
that of any other type-tested engine. Still more powerful ver- 
sions are under development, including the recently announced 
B Or 12 of 6,810 Ib thrust. 

The Orpheus powers the Folland Gnat, the Fiat G 91 and 
the Dassault Etendard VI which have all flown; it is specified 
for the French Breguet 1001 Taon which will fly shortly; also 
for the Italian Aerfer Leone, the Japanese Fuji TIF 1 tramer, 
the Spanish Hispano HA 300 lightweight interceptor, and @ 
number of other new aircraft. 

Simple to make, operate and maintain; astonishingly !\-'\' in 
relation to its power; with scope for reheat and reverse t! st, 
the Orpheus is a typical example of the creative thinkin nd 
care that goes into the design of all Bristol engines. 


BRISTOL 
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